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ENGINEERING: THE PROFESSION AND 
ELEMENTARY PROBLEM ANALYSIS 


(second edition) By H. W. LEACH, the Bell Aircraft 
Corporation and GEORGE C. BEAKLEY, Arizona 
State College 


Formerly known as ELEMENTARY PROBLEMS IN ENGINEER- 
ING, this text has been revised to emphasize an analytical approach to 
problem solutions and to provide the beginning student with training in 
problem analysis. ‘The idealized model system is employed throughout 
the book. 


HEAT TRANSFER 
By ALAN J. CHAPMAN, The Rice Institute 


This text treats all three modes of heat transfer—conduction, convection, 
radiation—and stresses fundamental concepts and their applications to 
the solution of physical problems. 


400 pages Solutions manual available 


464 pages 


APPLIED BOOLEAN ALGEBRA 


By FRANZ E. HOHN, University of Illinois 


This book develops Boolean algebra fully and independently for each of 
three major applications: as a model of relay circuitry, propositional 
logic and logic circuits, and the subsets of a set. An appendix of physical 
aspects of switching elements is included. 

Allendoerfer Mathematical Series 160 pages 


DESIGN OF MODERN STEEL STRUCTURES 


(second edition) By LINTON E. GRINTER 


This important text thoroughly examines the design of steel and timber 
structures, covering office and industrial buildings and bridges. It 
includes significant new material on ultimate-load design. 

464 pages 


TECHNICAL DRAWING PROBLEMS, 


Series 3 
By H. C. SPENCER and IVAN L. HILL, both, Iili- 
nois Institute of Technology 


This workbook answers the demand for a brief problems book in graphics. 
Its 80 problems sheets are keyed to TECHNICAL DRAWING (Fourth 
Edition, 1958) by Giesecke, Mitchell, and Spencer but may be used 
readily with other texts. 


60 FIFTH AVENUE, NEW YORK 11 


176 pages 
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Do You Know 


p That “The Role of ASEE in Latin 
American Relations” is the theme of the 
special conference arranged by the Inter- 
national Relations Committee for the An- 
nual Meeting? After the chicken bar- 
becue on Wednesday evening everyone 
will have the opportunity to hear three 
outstanding speakers—Dr. Jose R. Chiri- 
boga V., the Ambassador from Ecuador; 
Dr. Rollin S. Atwood, Regional Director 
for Latin America, International Co- 
operation Administration; and Dr. M. 
H. Trytten, Director of the Office of Sci- 
entific Personnel of the National Research 
Council. Hearing the presentations of 
these authorities should not be missed; 
an understanding of the problems in en- 
gineering education in Latin America 
and the help we can give are important 
to all of us. 


p> That we missed our guess on the 
number of Yearbook-Directories to be 
printed by about 90? Consequently we 
asked our friends at the University of II- 
linois to turn in their copies for a 50¢ 
credit on next year’s dues in order that 
all members would receive a copy. We 
were kidded a good deal about “planning 
ahead” but at the same time more people 
commented about the contents of the vol- 
ume than at any time in the past. If you 
didn’t take a look to see what is in it take 
alook and surprise yourself. 


> That the new member total is be- 
ginning to look respectable? If the 
March trend continues through April we 
will have another good year. But how 
about that new member you were going 
to get? If you haven’t signed him up 
yet send in his name so that he can be 
extended an invitation to join; better yet, 
get in touch with your YET representa- 
tive or dean—they have a supply of mem- 


_ bership brochures and application forms. 


If you didn’t start the year with an ASEE 
effort, why not end it with a big mem- 


| bership push? 








B That an analysis of the degrees held 
by the 700 new members this year has 
been made? 


367 333 
Degree Over 36 Under 36 
None 5.7 0.6 
B.S. 20.4 31.2 
A.B. 3.0 2.4 
M.S. 28.3 34.3 
M.A. 8.2 2.4 
Ph.D. 19.9 19.2 
D.Sc. 2.2 1.5 
Other 12.3 8.4 


81 are from non-educational institutions, 
164 are from non-active member institu- 
tions. 


Bw That the new Director of the Engi- 
neering Foundation is Dr. H. K. Work, 
Associate Dean and Director of the Re- 
search Division, New York University 
College of Engineering. He succeeds 
Mr. Frank T. Sisco, who served as Tech- 
nical Director from 1949 to October 1, 
1959. Dr. Work, a former Vice Presi- 
dent of ASEE, continues in his present 
position with New York University. 


B That EJC is repeating its biennial 
Salary Survey? ASEE is co-sponsoring 
with the Engineering Manpower Com- 
mission of EJC on the more detailed 
analysis of the salary and income of engi- 
neering teachers. 


B That you now have received Vol. 1, 
No. 1 of “The Engineer?” It is the 
“newspaper for engineers” published pe- 
riodically by the Engineers Joint Council 
and sent to all members of its constituent 
societies. In order to avoid the expense 
of preparing a separate mailing list each 
society submits names and addresses of 
its members. Consequently those mem- 
bers of ASEE who also belong to one of 
the other EJC societies will receive dupli- 
cate copies. The cost of the extra paper 
is less than the cost of sorting and com- 
paring mailing addresses. If and when 
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an engineer’s directory is established the 
difficulty can be overcome. 


Bw That 40 post-doctoral NATO fellow- 
ships will be announced on May 23? En- 
gineering sciences are included in the 
wide range of areas from which applicants 
can come. The fellowships are for an 
academic or calendar year and emphasis 
is on study in the 14 NATO countries. 


& That 231 graduate students from 39 
states, the District of Columbia, and 
Puerto Rico have been awarded Atomic 
Energy Commission Special Fellowships 
in Nuclear Science and Engineering? The 
recipients come from about 80 different 
institutions and will attend 35 different 
schools. The largest number at any one 
school is 57—at MIT. Then come 21 at 
Michigan, 18 at California at Berkeley, 
17 at Stanford, 13 at North Carolina 
State, and 10 each at Cal Tech and 
Rensselaer. 


pw That 200 engineers were among the 
1,200 receiving NSF Graduate Fellow- 
ships for 1960-61? Physics had about 
300, chemistry 190, and mathematics 
170. In life sciences there were 233 and 
in the social sciences 21. The engineers 
elected to attend 42 different schools, 
only one of which is foreign; 23 schools 
were chosen by more than one recipient. 
MIT leads the list with 52; Stanford fol- 
lows with 25; and then come Cal Tech 
with 16, Michigan and Harvard with 12, 
Carnegie with 7, and California at 
Berkeley, Florida, and Purdue with 6; 
and Princeton and Illinois with 5. The 
16 endowed schools were selected by 133 
recipients and the state supported by 66. 
(P.S. These counts were not checked so 
don’t raise the roof if a number is off one 
or two here and there.) 


B That seven of the 145 Post-doctoral 
NSF Fellowships for advanced study and 
research in the sciences, mathematics and 
engineering are in engineering? The re- 
cipients come from six different institu- 
tions and each is going to study in a dif- 
ferent European institution. 


pw That anew program of “Senior Visit- 
ing Fellowships” has been announced by 
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NSF? Institutions in the U.S. are to 
nominate engineers, mathematicians, or 
scientists (exclusive of the social sciences 
and medicine) for 8-weeks to 6 months 
of study at institutions in the 18 countries 
comprising the Organization for European 
Economic Cooperation. Each member 
country has a similar program. The re. 
cipients of the 25 Fellowships for this 
year will be announced on May 23. 


B® That 3 of the 16 summer confer. 
ences for college teachers sponsored by 
the National Science Foundation can be 
said to pertain to engineering? The three 
are Computer Programming and Related 
Mathematics at the University of Ok. 
homa, Systems Engineering Theory for 
Chemical Engineering Teachers at Wash- 
ington University, and Graphics in Sci- 
entific Engineering at the University of 
Detroit. 


B& That 9 engineering colleges are 
among the 54 institutions offering NSF 
sponsored summer program for research 
experience for teachers in secondary 


schools, junior colleges, and other small | 


colleges without appropriate research fa- 
cilities? Arizona, Denver, Notre Dame, 
Iowa State, Rensselaer, North Dakota, 
Oklahoma State, A & M College of Texas, 


and Vermont are participating in the en- [ 


gineering programs. 


B® That NSF is seeking solutions to the | 


problems of adequately disseminating sci- 
entific information, and has asked pro- 
fessional scientific journals of the United 
States to present certain comparative in- 
formation, 1949 vs 1959? The ASEE 


data indicate a growth of circulation in | 


the U. S. from 6,300 to 10,200, a foreign 
circulation growth from 88 to 240, anda 
paid subscription increase from an ul 
known number to 531. The number of 
articles in the JouRNAL increased from 12 


to 27, and the number of pages from 616 | 


to 1,008. The number of words per page 


increased from about 600 to 770. Re} 


search papers were defined as those cot 


cerned with developments in education f 


in a subject matter field not dealing with 


technological developments, and reports | 


of surveys were considered research. 
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May, 1960 DO YOU KNOW 

Based on this definition the pages de- 
voted to research increased from 16% to 
24%. A most unfortunate turn of events 
is the decrease in advertising from 240 
pages to 162! 


p That the Ph.D. degree needs very 
much to be overhauled and improved, 
and it is hoped that a great many gradu- 
ate schools will revise their requirements? 
A recently received comment is, “The 
Office of Education agrees emphatically 
with this statement. The improvement, 
of course, must come out of the graduate 
schools themselves. . . .” Are engineers 
and engineering colleges satisfied with 
the Ph.D. as now granted? Is there 
something which the Graduate Studies 
Division should be examining? The Of- 
fice of Education proposes to expand its 
program in the area of graduate educa- 
tion and the appointment of a specialist 
in the field is scheduled. A 26-page 
mimeographed report lists 60 suggestions 
and a comment from the U. S. Office of 
Education. 


p> That a new research grant program 
has been instituted by the Foundation 
for Instrumentation Education and Re- 
search, Inc.P For the year 1960-61 one 
or more grants of up of $5000 will be 
made for the support of research of in- 
terdisciplinary nature involving, in gen- 
eral, major focus upon measurement and 
control. It is hoped that in the future 
industry will support this effort to pro- 
mote basic, non-proprietary, non-defense 
types of research and the development of 
programs in neglected areas. Inquiries 
should be directed to L. E. Slater, Execu- 
tive Director, 335 East 45th Street, New 
York 17, N. Y. 

> That “Engineering Careers In Can- 
ada” has been published by the Engi- 
neering Institute of Canada as a service 
to engineering students and their poten- 
tial employers? It is an 89-page, 8.5 in. 
by 11 in. publication with specific sec- 
tions on 20 different areas of engineering. 
The section on teaching prominently calls 
attention to the fact that, “The over-all 
demand for engineers in Canada is ever 
increasing. To train these engineers the 
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universities are expanding their facilities, 
but their greatest need is for good teach- 
ers of engineering.” 


Bb That the percentage of scientists and 
engineers in top executive positions is de- 
creasing? A current survey by Fortune 
(Nov. 1959) indicates 39% in such areas 
as compared to 46% in a similar 1952 
survey. The gain is in liberal arts, the 
corresponding figures being 18% and 
9%. As a group, science and engineer- 
ing still is ahead of all others, business 
and economics included. 


Bw That the second annual Recruiters’ 
Conference is to be held at Lehigh Uni- 
veristy, June 13-15? The purpose of the 
Conference is to enable personnel men 
from industry and college placement di- 
rectors to make a critical investigation of 
recruiting college talent. Communica- 
tions between colleges and universities, 
the employer, and the students will be 
studied. Interviewing techniques, evalu- 
ation of candidates, and training of re- 
cruiters also will be included as part of 
the program. Direct inquiries to E. A. 
Teal, Director of Placement and Counsel- 
ing at Lehigh University. 


B& That the Technical University of 
Norway at Trondheim wants to complete 
its collection of the JounNAL or ENGI- 
NEERING EDUCATIONN? If any of you are 
willing to contribute the following vol- 
umes please send them to ASEE head- 
quarters. Note that the JourNaAL is 
wanted and not the Proceedings. The 
two were not the same until Volume 32 
of Proceedings, dated 1924. Volumes I, 
II, and III of the Journat for 1910-11, 
1911-12, and 1912-13, all No.; Volume 
IV, 1913-14, No. 1 through 4; Volume 
VII, 1916-17, No. 5 through 10; Volume 
IX, 1918-19, No. 1 and 2; Volume XIII, 
1922-23, No. 3; Volume XVI, 1925-26, 
No. 10; Volumes XXIII and XXIV, 1932-— 
33 and 1933-34, all No.; Volume XXVIII, 
1937-38, all No.; Volume XXXIV, 1943- 
44, No. 6. 


& That there is a selected list of refer- 
ences prepared for engineers and librar- 
ians concerned with organizing files in 
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their offices? The references are to books 
and pamphlets on filing, classification, in- 
dexing, etc. There also is a subject in- 
dex and an introduction in which selec- 
tion and use of the systems are discussed. 


ESL Bibliography No. 14: Bibliography _ 


on Filing Classification and Indexing Sys- 
tems for Engineering Offices and Li- 
braries, is available from the Engineer- 
ing Societies Library, 29 West 39th St., 
New York 18, New York for $2.00 per 


copy. 


B® That special classification methods 
for specific areas of knowledge or for spe- 
cial subjects are being sought by the 
Special Libraries Association? Anyone 
who has developed a new scheme or a 
modernized version of an existing clas- 
sification schedule is urged to submit the 
information to Dr. Jesse H. Shera, Cura- 
tor, SLA Loan Collection, School of Li- 
brary Science, Western Reserve Univer- 
sity, Cleveland 6, Ohio. The collection 
is operated on a loan basis for new li- 
braries with special problems. 


B& That “Compost Science” is a new 
quarterly publication? The subscription 
price is $4.00 a year from Organic Gar- 
dening and Farming, Emmaus, Pa. 


B® That a new publishing house to spe- 
cialize in publication of college textbooks 
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in engineering and science has beep 
formed? Blaisdell Publishing Company, 
Inc. has been organized as a division of 
Random House, but will have its own of. 
ficers, staff of editors, and field repre. 
sentatives. Warren Blaisdell is President 
and the Editor-in-Chief is J. E. Byme, 
formerly with Addison-Wesley. The ad. 
dress of the new firm is 22 East 5lst 
Street, New York. 


Bw That some other countries also have 
problems in engineering education? “So 
much of our five-year college course has 
been oriented toward the study of courses 
such as mathematics and physics that we 
are now having to establish completely 
new schools aimed at providing more 
practically trained engineers. Yugo 
slavia’s problem is too many theorists and 
not enough practical engineers.” These 
are statements attributed to Jose Furlan, 
a visiting Yugoslavian lecturer from the 
University of Ljubljana. 


pw That if you haven't heard much 


about the Annual Meeting you just dont | 


know anyone from Purdue? The entire 


faculty is most enthusiastic and “beating | 
the drums” wherever they go. They wil | 


make you most welcome, so be there on 
June 20-24! 
W. LEIGHTON COLLINS 
Secretary 


A FAMILY AFFAIR 


The 1960 Annual Meeting of ASEE, at Purdue University in Lafayette, Indiam.| 


will follow ASEE tradition of having “family” meetings. Excellent facilities ani 


interesting programs will be available for wives, teen-agers, and children. Bring th 
whole family and share the Annual Meeting with them. 
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Engineering Education in an International Perspective 


RICHARD E. BJORK 


Institute of Research on Overseas Programs 
and Department of Social Science 

Michigan State University 

East Lansing, Michigan 


The past decade has been one of ex- 
perimentation in the field of foreign tech- 
nical assistance. One of the most prom- 
ising yet controversial experiments has 
involved American universities.* Prior 
to the advent of large-scale government 
funds for international educational enter- 
prises, American universities had relied 
almost solely on their own limited re- 
sources and on occasional grants from 
private foundations for international pro- 
grams. The result was a relatively mod- 
est effort until early in the 1950’s. At 
that time officials of the government 
agency now known as the International 
Cooperation Administration (ICA) and 
representatives of several land-grant uni- 
versities devised a plan for utilizing the 
resources of American universities in 
technical assistance programs while per- 
mitting them to retain their separate 
identities as well as a measure of auton- 


' omy. This arrangement is known widely 


as the “ICA-Financed University Con- 
tract Program,” or more simply as the 
“university contract program.” 

Not only has the influx of government 
funds expanded the international activ- 
ities of American universities, but it has 
also changed the nature of these activities 
to a considerable degree. The strictly 
academic programs involving the ex- 
change of students and professors, the 
popular study-abroad idea, and the ex- 
change of research findings have been 
partially overshadowed by the more dra- 
matic attempts of the government to ex- 


_ port miniature versions of American uni- 
_ versities to foreign lands for purposes 
_ which have seldom been completely un- 


; *In this article the term “university” re- 
' fers to all institutions of higher education in 
the United States. . 





derstood by the parties involved. The 
impact of such programs in foreign coun- 
tries and on the participating American 
universities is a matter of current ex- 
amination and has been the subject of 
numerous conferences involving univer- 
sity, government, and foundation repre- 
sentatives as well as organized education 
groups. But this much appears probable, 
namely, that the boundaries of educa- 
tional responsibilities previously recog- 
nized by American universities will never 
again be so restrictive. Nor will great 
universities be able to separate them- 
selves from the everyday press of public 
policy and international issues. 

Despite continued questioning and 
criticism of the university contract idea, 
the number of universities accepting ICA 
contracts for international technical as- 
sistance has grown steadily. From 1952, 
at which time Oklahoma State University 
began the first major effort in interna- 
tional education involving two govern- 
ments and a university in a multi-million 
dollar contract, until 1955, the number 
of universities willing to accept govern- 
ment contracts in the field of technical 
assistance increased rapidly. By 1955, 
there were approximately 65 such con- 
tracts in force involving about 45 Amer- 
ican universities. After 1955 the pace 
slackened slightly, until today some 53 
American universities participate in 90 
ICA-financed international programs. In 
terms of money, personnel, institutional 
resources, political and social significance, 
and future trends in education, these 90 
programs represent the most important 
expansion of the educational potential 
of universities in recent times. 

Universities have also received increas- 
ing support for international programs 
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from private sources such as foundations, 
religious groups, university related or- 
ganizations, etc. However, while such 
support has enabled many universities to 
expand or develop their international in- 
terests, it has not resulted in a striking 


number of international programs that ~ 


bear on the prestige of American univer- 
sities so directly as do the comparatively 
large-scale, politically charged ICA pro- 
grams. Given this assumption, this ar- 
ticle is focused primarily on government- 
sponsored university programs in the field 
of overseas technical assistance with fur- 
ther special reference to those in the 
field of engineering education. Mention 
will also be made of a few engineering 
programs sponsored by private organiza- 
tions involving cooperative arrangements 
between American universities and for- 
eign institutions. 

A study completed in 1958 by the In- 
stitute of Research on Overseas Programs 
at Michigan State University (Edward 
W. Weidner et al, The International Pro- 
grams of American Universities: An In- 
ventory and Analysis) indicates that at 
that time 184 American universities were 
engaged in 382 programs. Subsequent 
developments suggest that there are per- 
haps about 195 universities with nearly 
400 international programs operating to- 
day. All of these programs involve the 
movement of persons and/or things be- 
tween American universities and foreign 
cooperating institutions. Further, an 
American university has accepted insti- 
tutional responsibility for each program, 
and all programs have been in operation 
for over one year. 


Exporting Knowledge 


In the aggregate these international 
programs provide over twice as many 
-opportunities for Americans to go abroad 
as they do opportunities for foreign na- 
tionals to come to the United States. 
This is exactly the reverse of the foreign 
student experience of universities. The 


Institute of International Education re- 
ports in Open Doors 1959 that there are 
nearly five times as many foreign stu- 
dents in the United States as there are 
American students abroad. Both of these 
developments, i.e., increasing numbers 
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of foreign students in this country and 
growing opportunities for American uni. 
versities to work abroad, are important 
manifestations of the United States’ rela. 
tively new pre-eminence in international 


politics and technology. In foreign trade | 


terms, the United States is presently a 
leading “exporter” of knowledge. Dis. 
pute as one might the aptness of the 
term “knowledge” in this context, one is 
obliged at least to note the significant in. 
ternational attempts of American univer. 
sities to disseminate their achievements, 
Whether such activities are attributed to 
the “brashness of youth” or to a union 
of humanitarianism and expertise, the 
conclusion remains that through inter. 
national programs American universities 
are primarily attempting to offer them. 
selves as examples of helpmates to less. 
favored nations. 

Since a primary interest of the United 
States government in international edu. 
cation programs is in terms of foreign 
aid or technical assistance, the 90 univer. 
sity-contract programs tend to emphasize 
the exportation of educational skills. The 
possibility that participating American 
universities will reap educational benefits 


from their foreign experiences is no} 


overlooked, but it is considered seconé- 
ary to the impact they will have abroad. 
While all of the ICA-financed univer) 


sity programs can be broadly classified a) 
educational, they also have a subject mat | 
Currently, the distribution 
university contracts by primary subject) 


ter focus. 


matter field is approximately as follows 





Agriculture 21 5 
Education 17 § 
Engineering 13 
Public Administration 12 
Medicine 9 
Related Engineering 6 
Business Administration 4 
Multi-Field 8 
Total 90 | 


All of these fields represent areas it) 
which there has been dramatic chang 
and/or achievement in the United Statep 
More importantly, they are the key proby 
lem sectors related to the aspirations (7 
less-developed countries. Herein lies} 
cruel dilemma for American universitié? 
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and for foreign aid in general: How to 
divert scarce resources from educational 
problems in the United States to inter- 
national educational problems without 
retarding our own educational develop- 
ment. The question is surrounded by 
numerous other difficulties, but crucial 
to American universities is the question 
of how appropriate this distribution of 
scarce resources is. Without exploring 
or answering the questions raised, we 
can point to the growing international 
traffic in education as a trend in search 
of a decision. 

Questions relative to the wisdom of 
universities’ participation in university- 
contract programs are of particular im- 
portance to those in engineering educa- 
tion. Unlike agriculture, which shows 
signs of a surplus of teachers as well as 
products, engineering is plagued by 
scarcities of its own in the United States. 
The scarcity is perhaps most acute in 
academic institutions where financial re- 
wards tend to be least for engineers. Yet 
19 of the 90 ICA-financed programs are 
in the field of engineering and technical 
education, and engineering constitutes a 
part of seven additional university-con- 
tract programs for a total of 26. These 
26 international programs are operated 
by 22 American universities. Moreover, 
approximately 120 teachers in the field 
of engineering were overseas last year in 
conjunction with international programs. 
This does not include large numbers who 
have been overseas in other capacities 
related to technical assistance and aca- 
demic pursuits. Lastly, an estimated 250 
foreign nationals are studying engineer- 
ing in the United States as “ICA par- 
ticipants,” adding to the teaching re- 
sponsibilities of engineering departments. 
Thus, as far as the university-Contract 
aspect of international programs is con- 
cerned, academic commitments in engi- 
neering have been comparatively sub- 
stantial. 

Notwithstanding the relative size of 
the engineers’ commitments to interna- 
tional education, there have been few 
audible complaints from the engineers 
about the possible drain on their re- 
sources such activities might pose. Per- 
haps the pinch for personnel has not been 
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as severe as university administrators 
often claim; for in the field of engineer- 
ing the number of ICA-financed pro- 
grams has shown the following yearly 
development pattern since 1954: 


TABLE 1 


CoMPARISON oF NuMBERS OF ICA-FINANCED 
ENGINEERING PROGRAMS WITH ALL 
OTHER ICA-FINANCED PROGRAMS 











vonr | Moet | Hotel | unrest ptel No.of 
Ending | neering ICA ty - ho with ICA 
Programs} Programs Programs Programs 
1954 17 59 17 43 
1955 22 77 22 48 
1956 25 84 25 54 
1957 26 78 24 55 
1958 24 79 23 53 
1959 26 90 22 53 

















These figures betray no strong antagon- 
isms toward international programs on 
the part of personnel in engineering edu- 
cation. There has been an obvious level- 
ing-off of involvement while the overall 
picture for university contracts has been 
one of a small but steady increase in 
number. The reasons for this are legion 
—change in requests from foreign govern- 
ments, processes of contract negotiation, 
change of government policy, etc.—with 
no definite indication among them that 
engineers feel that these programs are 
an undue drain on their resources. 

The number of universities engaged in 
university-contract programs which focus 
on or include engineering and related 
fields has not changed significantly, as 
Table 1 indicates. By and large, those 
universities that participated early in this 
type of international program have main- 
tained their interests to the present. The 
following table shows the record of par- 
ticipation by the university in ICA- 
financed programs in engineering and re- 
lated fields. 


Land-grant Universities 


Of the 29 American universities listed 
in Table 2 that have been consistently 
active in ICA-financed programs, over 
50% are land-grant institutions. Since 
land-grant universities constitute numer- 
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TABLE 2 
UNIVERSITIES PARTICIPATING IN ICA-FINANCED PROGRAMS IN ENGINEERING: 1954-1959 








University 1954 


1955 1956 1957 1958 1959 
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ically less than 4% of the nearly 2,000 
universities in the United States, their 
prominent role in these programs may 
appear striking. Such ubiquitous be- 
havior can be attributed to a variety of 
factors. First, land-grant universities, 
well-grounded in the philosophy of serv- 
ice to the state, have played an important 
role in the development of the univer- 
sity-contract idea. They were “in on the 
ground floor” and have remained moder- 
ately congenial partners with the govern- 
ment in this enterprise in international 
education. 

Secondly, a moment’s reflection brings 
to mind the fact that land-grant univer- 
sities have long been identified with the 
field of engineering. Thirdly, they tend 
to be large and growing institutions with 
resources which are better adapted to 
the job of technical assistance as pres- 
ently conceived than are those of most 
other American universities. For exam- 
ple, while Williams College has earned a 





respected place among American aca- 
demic institutions for excellence in the 


field of higher education, it cannot bring | 
the kinds of resources to bear on a prob- | 


lem of technical assistance that the Uni- 
versity of Illinois can. A related attitude 
is assumed by such renowned engineer- 
ing institutions as MIT and CIT. Com- 


bining some hard thinking about the 


present needs of less-developed areas 
with a bit of noblesse oblige relative to 
land-grant universities, they confess that 
the major interests of all parties con- 
cerned with engineering programs as 
part of government technical assistance 
are best served by such institutions as 
land-grant universities. 

If one adds the current strong prestige 
strivings among land-grant universities to 
the foregoing factors, there should be lit 
tle surprising in the prominent roles land- 


grant universities are playing in Amer | 
By & 
taking the next step and including al | 


ican technical assistance programs. 
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public universities, land-grant and non- 
land-grant, one finds that international 
programs in engineering are almost the 
exclusive preserve of public universities. 
The most prominent exception is Stan- 
ford University (Table 2). Spring Gar- 
den and Delgado emphasize related fields 
of a technical nature and are not widely 
classified as engineering institutions. 

Of the 26 ICA-financed engineering 
programs in operation at the end of 
1959, nine are education programs in- 
volving assistance to foreign academic 
institutions exclusively in the various 
fields of engineering. These include the 
following programs: 


1) University of North Carolina and 
the National School of Engineering 
of Peru program in sanitary engi- 
neering. 

North Carolina State College of 
Agriculture and Engineering and 
the National School of Engineering 
of Peru program in textile engi- 
neering. 

Two programs in engineering in- 
volving the University of Wiscon- 
sin and the Bengal Engineering 
College, the University of Roorkee, 
and others. 

Purdue University and Taiwan Col- 
lege of Engineering program in 
various fields of engineering. 
University of California at Los 
Angeles and Gadjah Mada Univer- 
sity (Indonesia) program in vari- 
ous fields of engineering. 
University of Kentucky and the 
University of Indonesia at Bandung 
program in various fields of engi- 
neering. 
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7) Colorado State University and 
Chulalongkorn University (Thai- 
land) program in engineering edu- 
cation. 

8) University of Texas and Chula- 
longkorn University program in 
various fields of engineering. 


Eight of the remaining 17 programs 
are omnibus in character. That is, they 
include subject matter fields in addition 
to engineering. The most frequent part- 
ner is agriculture, while business or in- 
dustrial administration appear in concert 
with engineering occasionally. The fol- 
lowing universities are involved in pro- 
grams of this nature: Wyoming, Texas 
A & M, Colorado State, Washington 
State, Nebraska, Rutgers, Michigan, and 
Minnesota. 

Nine programs are in fields related to 
engineering such as industrial training, 
mining, automotive mechanics, and sev- 
eral varieties of technical education. 
Stanford University has been reintro- 
duced to this aspect of technical assist- 
ance after an absence of two years (Ta- 
ble 2). The University of Pittsburgh is 
newly arrived to the roster with a con- 
tract to work with the government of 
Chile. Hawaii, Delgado, and Spring 
Garden are the only institutions that have 
contracts directly and exclusively with a 
foreign government. All other contracts 
involve American universities with sim- 
ilar institutions abroad. 

Most of the university-contract pro- 
grams are located in less-developed coun- 
tries. The circumstances of political 
priorities and actual need of foreign 
countries preclude a very different de- 
velopment. The distribution of univer- 
sity programs by country is as follows: 


Latin AMERICA 


1) Chile 
2) Mexico 
3) Peru 


—Michigan 


—Pittsburgh and Stanford (2) 


—North Carolina and North Carolina State (2) 


Near East 


—Colorado State and Washington State (2) 


1) Afghanistan —Wyoming 

2) Ceylon —Texas A & M 

3) India —Wisconsin (2 programs) 
4) Pakistan 

5) Turkey 





—Nebraska and Delgado Institute (2) 
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AFRICA 
1) Kenya —Rutgers 
2) Liberia —Prairie View A & M 
3) Morocco —Delgado Institute 
4) Uganda —Delgado Institute 


Far East 


1) Republic of China—Purdue 
2) Indonesia 


3) Japan —Michigan 
4) Korea —Minnesota 
5) Thailand 


Seventeen of the 26 current university- 
contract programs of an engineering na- 
ture are in cooperation with governments 
and academic institutions of the Near 
and Far East. This pattern is in accord 
with the general distribution of all ICA- 
financed international programs. With 
the exception of the Rutgers program in 
Kenya, which involves both the construc- 
tion of a school and the development of 
an engineering curriculum, the African 
programs emphasize technical education 
as distinct from engineering education. 
It is evident from the geographic dis- 
tribution of certain types of engineering 
programs and the kinds of American in- 
stitutions that operate them, that as the 
first decade of experiences in interna- 
tional education draws to a close there 
has been a deliberate effort on the part 
of the United States government to keep 
the academic offerings of the engineering 
programs on a level commensurate with 
the development of the cooperating 
countries. 


Emphasis on Application 


Bearing this in mind, one can under- 
stand why such institutions as MIT have 
remained aloof from university-contract 
programs and why universities which 
have strong offerings in applied engineer- 
ing, in addition to basic engineering, have 
dominated technical assistance programs. 
The skills of applied engineers are needed 
first in those countries receiving foreign 
aid from the United States. The rewards 
for American universities emphasizing 
appplied engineering and curriculum- 
building in engineering are greater than 
for those emphasizing theoretical engi- 
neering since the former can see the re- 





—UCLA and Kentucky (2) 


—Colorado State, Hawaii, Texas, and Wayne State (4) 


sults of their efforts in the on-going de. 
velopment of the cooperating country, 
The latter find their efforts frustrated by 
the very limited capacity of less devel. 
oped countries to absorb their offerings, 
Thus the building of a foundation for 
teaching engineering in foreign institu. 
tions and the application of basic engi- 
neering knowledge to the problems of 
less developed countries appears to offer 
the most promising opportunities under 
the university-contract system. 


While this article has singled out | 


those ICA-financed international pr. 
grams which have engineering and re- 


lated fields as their focus, it should be | 
pointed out that many other university- | 
contract programs utilize the services | 


of engineers and engineering educators. 
Often times American universities are 


called upon to assist in the planning and | 
construction of physical facilities overseas | 
related to international programs. Con- | 


sequently, engineers are included in the 
overseas contingent of such universities. 
Moreover, engineering educators fre- 


quently become associated with interna | 
tional programs devoted to “general uni- | 
versity development” in less-developed | 
countries. The result is that many mem: | 


bers of the academic community of Amer- 
ican engineers are overseas with pro 
grams that bear a label other than that 
of engineering. 


Private Sponsorship 


There are few highly-developed inter- : 


national programs sponsored by private 


funds that formally commit an Americat > 
university to the development of engi} 


neering education in a foreign country. 
Many institutions in this country, such a 
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MIT, have occasional and/or systematic 
exchanges of faculty members for teach- 
ing and/or research with foreign institu- 
tions. Important as these may be to the 
particular individuals and institutions in- 
volved, their impact in terms of interna- 
tional engineering education is small 
when compared to the large-scale gov- 
ernment programs. 

The most prominent private program 
in the field of international engineering 
education has been the one conducted by 
Carnegie Institute of Technology in co- 
operation with the government of India. 
This program is sponsored by the Ford 
Foundation and involves Case Institute 
of Technology, Illinois Institute of Tech- 
nology, Lehigh University, and Youngs- 
town University in addition to Carnegie. 
Carnegie has primary responsibility for 
the program which is officially known as 
the Indian Steel Training and Educa- 
tional Program in the United States, but 
generally referred to as INSTEP. This 
program combines the academic re- 
sources of the aforementioned univer- 
sities with the operating resources of 
seven American steel companies in an 
effort to provide India with approxi- 
mately 300 trained engineers for its steel 
development program. There are no 
provisions for the universities engaged in 
the program to send faculty abroad for 


— 
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purposes of developing engineering cur- 
ricula in India. The program was sched- 
uled for termination in 1958, but has 
since received additional support from 
the Ford Foundation. 

Antioch College participates in an en- 
gineering work-program for its students 
in cooperation with the Carl Duisberg 
Association in Germany. The Ford 
Foundation has provided some assistance 
to the Carl Duisberg Association in this 
enterprise. This program is an interna- 
tional extension of Antioch’s well-known 
work-study program. It involves only 
American students overseas. 

This brief survey of the activities of 
American universities and their faculty 
in the field of international engineering 
education indicates strongly that these 
activities are almost exclusively supported 
by government funds and that they are 
primarily in cooperation with institutions 
in less-developed countries. There is 
only the barest evidence that any of these 
international programs is conducted 
among academic equals. By and large, 
international engineering education pro- 
grams are concerned with developing 
the applied aspects. Programs concerned 
with “pure” engineering fundamentals 
have found few sponsors and practically 
no recipients who are prepared to absorb 
their impact. 
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Learning across cultural boundaries of 
other countries by observing their experi- 
ence helps cultivate a more vivid under- 
standing of our own environment. This 
approach may be particularly fruitful in 
the area of engineering education, be- 
cause many important differences exist 
in both methods and programs between 
the United States and Europe. 

Several illustrations lend strength to 
this view. In Great Britain, as many as 
half of the total national supply of engi- 
neers are developed through “Work 
While You Learn” programs operated 
jointly by industry and several hundred 
Technical Colleges, an outstanding ex- 
ample of teamwork on a national scale 
between industry and education. An- 
other example is found in the well-estab- 
lished role of the Institute of Technology 
in Continental Europe not only in con- 
ferring a high degree of social and profes- 
sional status to its graduates, but also in 
meeting a high standard of instruction 
and research. There is much to be 
learned from the extensive use that is 
made of government loans for assisting 
promising men and women to obtain full- 
time engineering education, especially in 
Norway, France, Sweden, and Great 
Britain. This viewpoint can best be 
demonstrated by the following significant 
examples relating to the supply of engi- 
neers in Great Britain and Europe. In 
basic educational philosophy, a min- 
imum emphasis is given to the study of 
the humanities in European engineering 
institutions as compared with American 
academic requirements. This difference 


is further accentuated by the prerequisite 
in Europe of four to twelve months’ prac- 
tical experience in industry prior to grad- 
uation from an institute of technology. 





Differing Systems 


Before exploring more intensively such 
specific points of contrast, the opportu. 
nities and scheme for higher education 
in the United Kingdom and Westem 
Europe as compared to American edu- 
cation must be fully appreciated. Amer- 
ican public school education centered 
upon helping the individual achieve his 
fullest cultural and intellectual develop. 
ment is flexible and permissive. Briefly, 
in a particular American age group level, 


about one out of seven students may be | 
On the | 
other hand, in Great Britain and Westen | 
Europe if the same age group sample is | 
used, one out of twenty may be expected | 
to enter a university. Secondly, the Brit- | 


expected to go on to college. 


ish and European educational systems ad- 
here to a continuing and inflexible screen- 


ing out process starting with nation-wide © 
achievement examinations given in sev- | 
eral countries at the age of ten or eleven | 
to determine those who will be trained | 
for university admission. Those not suc- f 
cessful in winning a place among those | 
admitted to higher secondary schools lead- © 
ing to the university must look to other | 
careers offering less opportunity for social | 
Generally, | 
only those students whose parents can | 


and financial advancement. 


afford to pay for a private school educa- 


tion where they may prepare for a career | 
based on university education are ex | 
empt from this limited educational free- | 
dom. Consequently, in most countries | 
of Western Europe graduation from 4 
university is accepted as an outstanding | 
attainment conferring a high degree of 


prestige and status. 


The competitiveness for a university 7 
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education also eliminates those with lesser 
capabilities for professional work. A 
graduate of an institute of technology in 
Western Europe is typically accepted as 
a qualified engineer. However, in Great 
Britain, academic engineering studies, 
whether obtained at a technical college 
or a university, do not meet the full re- 
quirement established by professional so- 
cieties for accreditation as a professional 
engineer. Besides the earned diploma 
or degree, graduates must usually offer a 
minimum of two years of practical experi- 
ence to be accepted as a corporate mem- 
ber of the appropriate Institution of En- 
gineers, as for example, the Institution 
of Mechanical Engineers or the Institu- 
tin of Electrical Engineers, in which 
corporate membership is regarded as 
legal proof of qualification as an engineer. 


Work While You Learn 


A result of this system has been the 
establishment of engineer apprenticeship 
programs in industry both for graduates 
of secondary schools and of technical 
colleges and universities. Variations of 
“Work While You Learn” engineering 
programs exist throughout British indus- 
try. Both types of apprenticeship pro- 
grams are found at Metropolitan-Vickers 
Electrical Company in Manchester. At 
Metropolitan-Vickers the schedule for 
secondary school graduates provides for 
industrial training for one year during 
which one day a week is allowed for 
study. This is followed by full-time at- 
tendance under company sponsorship at 
a university or approved technical col- 
lege for a degree. After graduation, an 
additional year of training is provided. 
This training is often called the “Thick 
Sandwich,” because it comprises three 
years at a university between two slices 
of one year pre-graduate and one year 
postgraduate training. This sequence of 
practice and theory meets the condition 
of the professional Institutions of Me- 
chanical and Electrical Engineers that 
candidates for election of corporate mem- 
bers shall have followed an approved 
course of training in addition to possess- 
ing certain academic qualifications. 

Besides the “Thick Sandwich” avail- 
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ondary schools and which furnishes an 
opportunity for obtaining a full-time en- 
gineering education at company expense, 
Metropolitan-Vickers also sponsors an ap- 
prenticeship program for part-time at- 
tendance at technical colleges. The 
British “Sandwich Type” program has 
varying degrees of thickness, usually re- 
quiring attendance at technical colleges 
on a night-time basis with perhaps one 
day or afternoon of release from regular 
work to attend school. Over 280 tech- 
nical colleges in the United Kingdom are 
primarily concerned with furnishing an 
engineering education to part-time stu- 
dents. When the British Government an- 
nounced in 1954 that it would spend 
more than $300,000,000 to double the 
supply of engineers in the United King- 
dom, the principal area selected for ex- 
pansion was that of the technical col- 
leges. A new type of diploma for engi- 
neers was created—a “Diploma of Tech- 
nology” to be conferred by especially 
selected technical colleges designated of- 
fically as Colleges of Advanced Technol- 
ogy. These Colleges of Advanced Tech- 
nology are required to concentrate on a 
wide range of advanced technical stud- 
ies, conduct research and require that 
students spend at least one year in resi- 
dence. The apprenticeship training pro- 
gram for university engineering gradu- 
ates is an “on the job” type training 
utilizing rotation of assignment in differ- 
ent departments. This training is of 
eighteen months’ to two years’ duration, 
after satisfactory completion of which, 
positions may be offered to the trainees. 


On the Continent 


In dramatic contrast to British empha- 
sis on using technical colleges for part- 
time training of engineers, Germany and 
most Western European countries de- 
velop their major supply of fully qualified 
professional engineers from institutes of 
technology which in Germany are known 
as “Hochschulen.” 

The institutes of technology in Con- 
tinental Europe have the following com- 
mon properties: The first two years of 
the academic program are basically in 
fields of science without any specializa- 
tion in engineering Secondly, depend- 
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ing upon the country, students must com- 
plete from four months to twelve months 
of practical industrial training prior to 
graduation. Although it is theoretically 
possible to graduate from an institute in 
four or four and a half years, the average 
in most countries for acquisition of a 
diploma is five to six years. Finally, the 
academic staff is composed of scientists 
and engineers who are frequently the 
leaders in their fields. Consequently, 
considerable research of significance is 
conducted in the laboratories associated 
with the institutes of technology. 

The entrance requirement for an in- 
stitute of technology is the same as for 
universities, with the minimum eligibility 
for entrance being the national matricula- 
tion examination taken upon graduation 
from the higher secondary schools. An 
indication of the international recogni- 
tion of the standard of this examination 
is that many American universities will 
accept eligibility in this examination as 
qualifying for entry into the junior year. 

Tuition costs for attendance at an in- 
stitute of technology, which in most coun- 
tries are under government contract, are 
very modest. Many European countries 
help students to meet their tuition and 
subsistence fees by state loans and grants. 
In Sweden, for example, two types of 
government loans are available for needy 
students. One kind of loan bears inter- 
est; the other is interest-free. In gen- 
eral, repayment is started two or three 
years after graduation. Norway also 
grants both scholarships and interest-free 
loans for studies not only in Norway, but 
abroad. In several countries of Western 
Europe there are two sources of trained 
engineers—those educated at the univer- 
sity level and those from technical col- 
leges where there is less emphasis on 
basic science and greater specialization 
in branches of engineering. In Germany, 
for example, over seventy technical col- 
leges offer specialized engineering train- 
ing designed for particular industries. 
Candidates for admission to the technical 
colleges must have had a minimum of 
two years of practical training in indus- 
try. The course of study is three years. 
The importance of the technical colleges 
is recognized by current German official 
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policy to increase the supply of engineers 
from the technical colleges by as much 
as 50%. 


France 


France does not conform to the con- 
tinental pattern for education of engi. 
neers. The French system is highly com. 
petitive as to admission to engineering 
education, particularly for the institu. 
tions with the highest prestige, Students 
may wait as long as three or four years 
for admission through competitive ex- 
aminations. The supply of engineers 
comes from three principal sources: first, 
graduates from the Faculties of Science 
at French universities, secondly, the engi- 
neers who have graduated from a two- 
year scientific program at the Ecole Poly. 
technique followed by two years of study 
at a specialized school of engineering, 
thirdly, graduates of schools of engineer. 
ing attached to universities or sponsored 
by various industries. The production 
of engineers in France is comparatively 
low as compared with the other countries 
of Europe. As a step toward improvement 
of this situation a new type of engineer- 
ing institution has been established at 
Lyon offering a program comparable to 
the institutes of technology found else- 
where in Europe. 

Numerically, engineers are in short 
supply in Great Britain and Westem 
Europe with one or two possible excep- 
tions. As a generalization, two primary 
factors in Great Britain and Europe limit 
the supply especially of University level 
engineering graduates. First, the na- 
tional educational system which elimi- 
nates, too rigidly at an early age, poten- 
tial entrants into institutes of technology 
and technical colleges, with a relatively 
small number remaining who will gen- 


erally follow a science line in the higher | 
There is also insuffi- | 
cient opportunity for students who have | 


secondary schools. 


followed a non-scientific major in higher 


secondary school to qualify for engineer | 
ing training. Experimentation is in prog- 
ress in the Scandinavian countries and f 
in Great Britain for broadening the source | 
of supply of students for engineering edu- | 
Secondly, an urgent need exists | 
for expanded and new facilities, such as | 
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laboratories, dormitories, and other uni- 
versity buildings. This is becoming rec- 
ognized as a result of studies in prac- 
tically each country of the national sup- 
ply and demand of engineers. Plans for 
expansion of training facilities have firm 
government backing in Great Britain, the 
Scandinavian countries, and France. In 
Germany and the Netherlands new insti- 
tutions are being established. 


Status as Engineer 


The European engineer, especially the 
product of the institute of technology, 
rates high as a professional engineer not 
only in his own country, but abroad. In 
Continental Europe, the university trained 
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engineer has a well defined and high 
social status. Industry considers him as 
an eminently good prospect for top man- 
agement. 

In Great Britain, the contrary view ap- 
pears to prevail; the humanities and 
classics university graduate is more fa- 
vored in selection by industry for key 
managerial posts. The British engineer 
is still affected by the traditional aphor- 
ism of British industry that “the engineer 
should be on tap, not on top.” This 
viewpoint is now perceptibly fading in 
the light of modern technological de- 
mands. Engineers are emerging inter- 
nationally as the “New Men” of the 
future. 


ADDRESSES WANTED 


Each year, after the data for the Yearbook-Directory issue of the Journal have been 
assembled and sent to the printer, there are members for whom we have no address 


despite our best efforts. 


This year, we need addresses for the following members. 


If you know any of their addresses or how we can communicate with any of them, 
just check the name, write the information on the sheet, and send it to the Secretary, 
American Society for Engineering Education, University of Illinois, Urbana, Illinois. 


Abou-Taleb, Naim M. 
Ambrosio, Alphonso 
Blair, Sidney R. 
Borgquist, E. S. 

Brooks, J. Ansel 

Brown, Ellsworth A., Jr. 
Brown, Stanley C. 
Carlson, Arvid W. 

Chase, Eugene C. 
Coyne, Morton A. 
Dutcher, Barry C. 
Elevatorski, Edward A. 
Eyer, Patricia H. 
Flanagan, Lindley E., Jr. 


Ince, Simon 


Lee, Lloyd D. 


Holman, Frank L., Jr. 
Hopwood, John F. X. 
Horne, Philip S. 
Huffman, Bernard A. 
Hughes, Charles S. 
Hyde, A. P. Stanley 
Hyman, Harris 


Janza, Frank J. 
Kennedy, John J. 
Klein, Roger F. 
Krzycki, Leroy J. 


Neece, Lois T. 

Nelson, W. K. 
Norman, Richard B. 
Ojalvo, Morris 
Osterkamp, Herbert A. 
Panonides, Nicholas A. 
Papamarcos, John 
Perkins, Aladdin N. 
Rastretti, Leonard U. 
Ringe, Donald A, 
Rothbart, H. A. 
Saxton, Ren G. 
Schwichtenberg, Richard J. 


: Lendall, H. N. Scott, Ronald E. 
Pog I y J Linsenmeyer, Roy F. Tu, Ping-Shuo 
oh Svea Na McCollum, Robert C. Walsh, F. W. 


Goudey, Gordon M. 
Greer, Robert W. 
Haas, George W. 
Halcomb, Walter W. 
Harrold, Ray A. 


McFarland, Francis J. 
McMahon, Thurmul F. 
Matthes, George F. 
Moore, Lloyd S., Jr. 


Westbrock, Adrian J. 
Williams, Robert M. 
Wilson, Thomas H. 
Wooley, John C. 






French Engineering Schools (and Research Institutions) 


ROBERT WHITCOMB KARPINSKI 


Geology Department 
University of Illinois in Chicago 


Recent international concern with tech- 
nical education has focused largely on 
areas behind the Iron Curtain. Certainly 
the developments in areas more tradi- 
tionally friendly are of equal concern. 
In view of the more extensive travelling 
of both students and professors it has ap- 
peared worthwhile calling attention to 
the excellent phases of the French educa- 
tional system. In particular I will men- 
tion the frequent required practical field 
trips and long “on the job” training pe- 
riods, called “stages” by the French, 
which are required for some degrees. 
Special consideration will be given like- 
wise to the continual competitive char- 
acter of education particularly before en- 
tering many advanced schools. This is 
particularly true for the Ecole Polytech- 
nique, where many of the future engi- 
neering executives start their training. 

In France, most future college stu- 
dents take seven years of primary (grade 
school) work side-by-side with all other 
French children. This is followed by 
four years studying for the Baccalaureate 
of Secondary Education. Sometimes it 
is actually four years of primary and 
seven years of “Collége or Lycée” (our 
high school). In general, the students 
attend one or two additional years to 
obtain the Second Baccalaureate or 
Brevet de Capacité Supérieure before 
entering University. This is equal to 
about one or two years beyond our top 
accredited high school diploma. 

It might be noted here that many 
thoughtful French parents believe that 
more attention should be given to sports 
and health-building activity and that per- 
haps the intensive “lycée” work might be 
somewhat reduced without materially re- 
ducing the total educational advantages 
of their secondary school with its many 
excellent qualities. 








A Competitive System 


Since the days of Napoleon (founder 
of Polytechnique and reorganizer of 
France in many ways aside from his role 
in preparing the “Code Napoleonique’” 
for law and his extensive military actiy- 
ity), the future leaders of France, as en- 
visaged by Napoleon, were to be trained 


| 


} 


t 


| 


| 


and selected by a rigorous competitive | 
system, modeled in some ways after the | 
ideas expressed by Plato in his Republic. | 


Every French child grows up knowing 
the competitive character of education 
and the value of securing the highest to- 
tal number of grade points possible. 
Every French parent has this same knowl- 
edge—thus the parent-teacher relationship 
is far different and is on a better footing 


than that prevailing in the United States. | 
“In the United States, parental concem 


about schools and scholarship varies too 
frequently from mild concern to complete 
neglect. 

The more alert French families wish 
their sons when they leave school to se- 
cure the best position possible, and this 
generally requires a diploma from a 
“Grande Ecole” if they are interested in 
technical subjects. Once this decision to 


a 


a 


become an engineer is reached, the family | 


then decides whether their child has the 
aptitude and perserverance to qualify 
competitively for Polytechnique. If his 
abilities do not qualify him for the Poly- 
technique entrance exam, he may elect 
to take competitive exams to qualify for 
other technical schools, such as the Ecole 


des Mines, Ponts et Chaussées (Civil En- | 


gineering), Institut Agronomique, etc. 


However, some of his fellow students who 
have gone through the Ecole Polytech- | 
nique will be assured a much better | 
chance at top government posts or later 


on for the best civilian positions. 
Jri. Eng. Ed., V. 50, No. 9, May 1960 





May, | 


Polyt 
A 


exam 
he w 
other 
techi 
scien 
even 
some 
—, 
becai 
Two 
folloy 
ics, | 
sevel 
dutie 
gradi 
will | 
as th 
West 
their 
If 
will 
Mine 
“Ingé 
men 
railw 
trolle 
ing @ 
Rece! 
const 
thern 
de F; 
the e 
der t 
ment 
bacec 
phon 
come 
On 
pleter 
ernm 
they 
wher 
them. 
ment 
spect 
presic 


Othe 

If « 
has n 
gradu 
to an 








tions) 


(founder 
inizer of 
n his role 
leonique” 
ary actiy- 
ce, as en- 
ye trained 
mpetitive | 

after the | 
Republic. 
. knowing 
education 
ighest to- 

possible, | 
ne knowl. 
lationship 
er footing 
ed States. 
| concern 
varies too | 
complete 


—EE 


ae 


ilies wish | 
ool to se- 
and this 

from a 
srested in | 
ecision to 
the family | 
d has the 
0 qualify | 
e, If his | 
the Poly- | 
nay elect | 
ualify for | 
the Ecole | 
‘Civil En- 
que, ete. | 
lents who | 
Polytech- | 
ch_ better 
s or later | 
s. 


9, May 1960 


May, 1960 


Polytechnique 


A typical French student takes the 
exams for Polytechnique. If successful, 
he will have out-distanced at least 2,200 
other applicants for entrance to Poly- 
technic (and will thus lead some 20,000 
science students, most of whom did not 
even try the exam). He will then join 
some 300 fellow students in the fall at 
“x”, as they call the Polytechnical School, 
because of its emphasis on mathematics. 
Two years of rigorous semi-military life 
follow with specialization in mathemat- 
ics, physics and chemistry, along with 
several other courses, plus his military 
duties. Leaving “X”, he will receive a 
graduating classification number which 
will follow him the rest of his life, much 
as the class position of our graduates of 
West Point and Annapolis plays a role in 
their future military life. 

If he is in the first 10% of his class, he 
will probably choose the “Ecole des 
Mines,” leading to a classification as 
“Ingénieur aux Corps des Mines.” These 
men supervise, build, and operate the 
railways of France (government con- 
trolled since 1939). They run the Min- 
ing and Geological Services, of course. 
Recently, the operation, planning, and 
construction of new hydroelectric and 
thermal power facilities for the Electricité 
de France (government controlled since 
the end of World War II) also fall un- 
der their control. Many other govern- 
ment engineering fields, such as the to- 
bacco combine and the Post Office, Tele- 
phone and Telegraph organization (PPT), 
come under their control. 

Once these polytechnicians have com- 
pleted a fixed number of years of gov- 
ernment service (generally three to five), 
they are free to enter private industry, 
where excellent positions await most of 
them. They may continue in govern- 
ment work, rising to the levels of in- 
spector generals or even directors and 
presidents of government corporations. 


Other Schools 


If our French student wishes or if he 
has not been in the upper part of his 
graduating class at “X”, he may proceed 
to any other technical school, such as 
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Ponts & Chaussées for civil engineering, 
Ecole de Construction Navale for marine 
engineering, Institut’de Petrole for any 
phase of the oil industry, and so on. 

A brief summary of the characteristics, 
subject fields, and accomplishments of 
some of the leading French technical 
schools follows. The list is by no means 
complete, but we hope to include some 
of the better-known schools and to men- 
tion a few of the others which may be 
equally important in their own fields. 


1) Polytechnique—This is essentially a 
pure science school. Two years of phys- 
ics, chemistry, and heavy emphasis on 
mathematics. This school is preparatory 
to many of the advanced technical 
schools. 

2) Ecole des Mines (Paris)—Similar 
to our mining schools. People from 
Polytechnical College enter in the second 
year and have two years to go before 
graduation. There are two other mining 
schools in France, that of Nancy in the 
East and St. Etienne near Lyons. 

3) Institut de Petrole—This used to be 
located at Strasbourg, but with the Ger- 
man invasion in 1940 it was transferred 
to Southern France. At the close of the 
war, the school program was expanded 
and the facilities enlarged. With the ex- 
tensive research facilities being added, 
an important enlarged new school was 
set up close to Paris, at Rueil-Malmaison, 
where access to libraries and other re- 
search institutions would assist in its 
growth. 

4) Ecole Centrale des Arts et Manu- 
factures—This is a “Grande Ecole” de- 
signed to train engineers for industry— 
particularly civil, mechanical, and elec- 
trical engineers. The qualifying exam 
is certainly of the same caliber as those 
for the “Ecole des Mines” or “Ponts et 
Chaussées.” 

5) Ecole de Construction Navale—This 
is similar to some of our marine engineer- 
ing departments in our engineering col- 
leges. 

6) Ecole Normale Supérieure—Here is 
the French super teachers’ college, ad- 
mitting only thirty students each year. 
Most of their graduates are destined to 
become college or university professors. 








The headquarters for this school are lo- 
cated in the Sorbonne, and many of their 
professors also teach at the Sorbonne. 

7) Institut National Agronomique— 
This is the principal agricultural estab- 
lishment and it has a technical standing 
comparable to that of the best French 
engineering schools. 

8) Ecole Nationale des Eaux et Foréts 
—Most of their students come either from 
Polytechnique or from the agricultural 
school. Some of these men are placed 
in charge of various national forest areas 
where overall concern with water supply 
and forest growth and protection are in- 
volved. Many others have played similar 
roles in the various French overseas areas. 

9) Ecole Nationale Supérieure de 
Géologie Appliquée et de Prospection 
Miniére—This advanced school of engi- 
neering and mining geology takes gradu- 
ates of Polytechnique, the various Ecole 
des Mines or from universities (in geol- 
ogy) and trains them in engineering geol- 
ogy or for mineral prospecting and 
development. These functions are espe- 
cially designed to help develop the ex- 
tensive French overseas areas. 

10) Military Academies—St. Cyr cor- 
responds to our West Point and they 
likewise have a Naval Academy and one 
for the preparation of Aviation officers. 

11) The Ecole Nationale des Sciences 
Géographiques enrolls graduates of Poly- 
technique or others qualifying by com- 
petitive exams. They supply personnel 
for the National Geographical Institute 
(formerly the Army Geographical In- 
stitute). 


Scholarships and Fellowships 


Roughly 30% of all students in French 
technical school receive complete or par- 
tial government financial assistance. For 
schools like Polytechnique, having a 
military character, all expenses are borne 
by the government, just as they are at 
our West Point, Annapolis, and at the 
new Air Force Academy. 

In addition to federal assistance, a cer- 
tain number of “bourses” (fellowships) 
supplied by industrial or engineering 
companies or by individuals are avail- 
able. 
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Working Students 


With a relatively low national wage | 


scale compared to the cost of living, a 
French student finds it more difficult to 
earn all of his expenses than a student in 
the United States does. Many, however, 


‘have extra jobs which take care of part 


of their school costs, and Dr. Morot-Sir, 
French Cultural Attaché in the French 
Embassy, informs me that self-help is 
gradually playing a greater role in the 
French student life than in the past. 


College Life 


Most technical schools and universities 
are situated in large towns—Paris, Nancy, 
Toulouse, Lyons, etc. The various parts 
of these universities may be scattered 
all over town. Thus little of what Amer- 
icans call college life exists there. How- 
ever, a wonderful esprit de corps de- 
velops among fellow students in each 
school. Monetary and professional ad- 
vantages result from relationships estab- 
lished in these schools. Often warm so- 
cial friendships develop between class- 
mates—many of whom come from various 
provinces of France and from different 
walks of life. Alumni associations not 
only act to secure or improve the job sit- 
uation of their members, but also work 


closely with the faculties to improve the f 


quality of teaching and the physical facil- 
ities of the school. French industry has 
been unusually generous along these 
same lines. For example, in organizing, 
equipping, and maintaining the Ecole 
Nationale Supérieure des Mines and the 
Ecole Nationale Supérieure de Géologie 
Appliquée at Nancy, the following groups 
among others played a leading role along 


with the French Government: The Steel- | 


masters Council, the Federation of Coal 
Operators, and the Trade Association of 
Metallic Mines. 


“Stage” or “On the Job Training” 


One of the most unusual and practical 
aspects of technical training in Fraace is 
the “stage.” An example may be noted 
from my work at the School of Engineer- 


ing Geology. Before receiving my mas f 


ter’s degree, I spent two months in 4 


mine in Tunisia (working in various | 
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phases of the operations of a lead-zinc 
mine). It was necessary to obtain the 
certification of the mine manager that the 
student was “employable,” i.e., that if a 
job were open for a man of his training, 
he would be considered seriously for the 
job. Following completion of this “stage” 
the candidate for the master’s degree re- 
turned for a month to the School of En- 
gineering Geology, to do any necessary 
laboratory work in petrography or to run 
some ore dressing experiments, etc., based 
upon his particular specialty, and also to 
prepare the final report. 

With the mine manager's approval, 
with a report approved by a committee 
of faculty members, and with the com- 
pletion of the required course work and 
laboratory exercises, the candidate was 
then ready to receive the degree “In- 
génieur Géologue.” This, as is true of most 
degrees from French technical schools 
(Grandes Ecoles or Ecoles Nationales 
Superieures) is a degree granted and 
approved by the French government—not 
a diploma awarded by a local university 
or technical school. For the doctorate 
in French schools, universities or tech- 
nical colleges, there are two levels: 


1) “Doctorat d’Etat”—Granted by the 
French government and _ rarely 
awarded to foreigners. 

“Doctorat de lUniversité”’—Given 
by the individual university and 
only backed by the university, not 
by the French federal government 
except indirectly through its con- 
trol of the universities. 


bo 
~— 


French Research Institutions or Centers 


Brief mention will be made of several 
research centers. This is by no means 
a complete consideration of this impor- 
tant area of scientific work and serves 
only to underline that in France as else- 
where there are many older and increas- 
ing numbers of new research groups. 
This is true in the government as well as 
in non-governmental and private enter- 
prise establishments. 
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Government research centers are the 
Institut de Petrole, Paris (Rueil-Malmai- 
son); Hydraulic laboratory at Chastel 
Guyon outside Paris; Laboratoire de 
Travaux Publiques, Paris (Soil Mechan- 
ics, Srength of Materials, etc); Labora- 
tory of Marine Research (Paris & Cote 
d’Azur—cooperates with Institute of 
Oceanography and Museum of Natural 
History of Paris and the Aquarium and 
Oceanographic Institute at Monte Carlo) ; 
Bureau de Recherche et Prospection 
Miniére, Paris (mineral exploration); 
Muséum d’Histoire Naturelle (Geology, 
Biology and Mineralogy; Museum and 
Laboratories); Collége de France (Geol- 
ogy, Mathematics, etc.). This last is a 
so-called “Free College” which anyone 
may attend; only a few lectures are 
given, but to be permitted to work with 
the professors one must be selected by 
the professor himself. Then arrange- 
ments are made for office space and a 
student continues his work much as he 
would at any other school or university. 
The number of students each professor 
accepts is usually strictly limited. 

Privately supported research groups in- 
clude Neyrpic in Grenoble (Hydraulics, 
coastal engineering, model studies and tur- 
bine manufacturing),? Pechiney (Chem- 
ical research and aluminum production), 
Comité des Maitres de Forges (Steel Re- 
search), Comité des Mines Houilliers 
(Coal research) etc. Many of the larger 
French industries or companies have re- 
cently been expanding their research 
facilities. 

In closing this article on French schools 
may I thank various officials of the French 
government who assisted me in present- 
ing this subject. In particular my grati- 
tude goes to Mr. Morot-Sir, Cultural 
Attache of the French Embassy and Mr. 
Jean Beliard, French Consul General in 
Chicago. 


1This group has recently been working 
with several American manufacturers on a 
turbo-drill for the petroleum industry. In 
fact the French-American turbo-drill seems 
to offer some advantages over the highly 
vaunted Soviet development. 
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The “Space Age,” with the develop- 
ment of nuclear power plants and weap- 
ons, rockets and space travel, has re- 
oriented much American  enginering 
thought, forcing engineering education 
into hurried change. In some ways the 
resulting new curricula may well resem- 
ble many European ones more than for- 
merly. Accordingly, many readers may 
be interested in the technical education 
in Norway, a small, highly industrialized 
nation of 3.5 million people. 

Higher technical education in Norway 
was established over 200 years ago at 
the School of Mining at Kongsberg, Berg 
seminaret pa Kongsberg. When the Uni- 
versity of Oslo was opened in 1813, the 
School of Mining was moved to the Uni- 
versity in Oslo and later, in 1910, to the 
Norwegian Institute of Technology, 
which was opened in that year in Trond- 
heim. 

The first theoretical secondary mechan- 
ical engineering school was opened 103 
years ago in Horten. Today, many vari- 
ous types of technical schools and insti- 
tutes provide technical education for both 
men and women. Most schools are state 
owned and supported. The students pay 
a very small fee. Both the Army and the 
Navy have several of their own technical 
schools. Also there are private technical 


TABLE 1 
Part or CLASSWORK IN % 


Mechanical Engineering Education in Norway Today | 


schools which give postgraduate educa- 
tion for students at secondary technical 
schools or prepare students for technical 
studies at American institutes and wi- 
versities. 


Elementary Education 


Basic school training is compulsory for 
all children and starts when the child is 
seven years old and lasts seven years, 
On completion of the primary school, 
children have the choice of two separate 
paths for further education. The first 
path involves either Folk high school or 
continuation school, with branches of 








theoretical and practical subjects. This 
is terminal training and seldom leads to | 
college work. The second path is three 
years of realskole or five years of gym. | 
nasium. The former gives a general edu- | 
cation which may serve as a basis for | 
specialized training. | 

Table 1 shows parts of the classwork | 
subjects in the primary school, realskole, | 
and gymnasium, of special interest to the | 
student who later will become an engi- 
neer or scientist. Students to become 
engineers may choose different paths, see 
Table 2 


Path 1: Technical trade schools give | 


practical and theoretical education. The | 
students qualify for lower technical posi- 











Gymnasium 
Science Field 
(Five Years) 


Realskole 
(Three Years) 





Primary 
Subject School 
(Seven Years) 

Foreign languages English 
5.5 
Sciences, physics, chemistry 5.5 
Mathematics 16.5 
Handicraft 10.0 
Remainder 62.5 








English, German | English, German, French 
22 25 





10.2 12.5 
13.0 17.0 

5.5 8 
49.3 45.5 ; 
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TABLE 2 


STEPS IN THE SCHOOL SYSTEM FROM ELEMENTARY SCHOOL TO TECHNICAL EDUCATION ON 


University LEVEL. 


ALL SCHOOLS ARE OPEN TO STUDENTS OF BOTH SEXEs. 
































= Gymnasium = Apprenticeship The Norwegian 
5 years 1 year —_—_ | Institute of Tech- 
nology 4.5 years 
Realskole Apprenticeship 
Elementary 3 3 years | 2 years 
School — 
| 7 years 
BEF: Apprenticeship = Preparatory Secondary Technical = Additional 
2 years Course 4 year school 2 years Course 1 year 























Technical School 


2 years 2 











Additional 
Course 1 year 


ii 








tions as foremen, etc. The age of admit- 
tance is 16 years. The additional one 
year (see Table 2) will qualify the stu- 
dent for admittance to secondary tech- 
nical schools. 

Path 2: With 2 years’ apprenticeship 
in industry and one-half year preparatory 
course after elementary school, the stu- 
dent may enter the secondary technical 
school at the age of 17. 

Path 3: Path 3, with three years’ real- 
skole and two years’ apprenticeship, takes 
five years before the student may enter 
the secondary technical school at the age 
of 19, the same as for Path 1. 

The secondary technical schools are 
theoretical schools, lasting two years, and 
giving the students a technical and gen- 
eral education. The students qualify for 
positions as works manager, designer, 
technical assistant, etc. Their title is 
tekniker, which they usually, after some 
years’ practice, change to ingenigr (engi- 


_neer). A third year on top of the pre- 


ceding two gives a more specialized edu- 
cation in the branch of special interest to 
the student and is required for the stu- 
dents at secondary technical schools-who 
want to continue technical education at 
the Norwegian Institute of Technology. 
Very few students take this path to the 
Institute. 

Path 4: By far, most students to be- 
come mechanical engineers choose Path 
4, starting at the gymnasium after ele- 
mentary school. The five-year gym- 


nasium is combined with the realskole 
and the first two years are the same for 
all students. The gymnasium is divided 


into the fields of science, Norse, modern 
language, and Latin; its last two years 
correspond to the first two of American 
liberal arts colleges, thus serving as a 
foundation for studies at the University 
level. For most students, the latter oc- 
curs in the University of Oslo, at Oslo. 


The Institute of Technology 


For engineers, their technical educa- 
tion occurs in the Norwegian Institute of 
Technology (Norges Tekniske Hggskole) 
in Trondheim, founded in 1900 and 
opened in 1910. The Institute is State 
supported. The faculty and other em- 
ployees are employed by the Govern- 
ment and are paid 12 months a year 
and have one month vacation per year. 
Some research funds are also provided by 
industry. 

Very few students attempt to work to 
pay their way through the Institute while 
studying. The State has provided stu- 
dent loan funds for a great number of 
educational institutions and lends needy 
students money at no interest as long as 
they stay in school and for 6 months after 
completion of their education. Repay- 
ment must be made within a certain time, 
the maximum period being 15 years. To 
be admitted, students must be graduates 
of a gymnasium (science branch) or from 
a special three-year course in a secondary 
technical school. 

It is further required that they spend 
nine months working in specified branches 
of industry. For example, a mechanical 
engineering student must work in a foun- 
dry, pattern shop, and machine shop ap- 





proved by the Institute before beginning 
study of mechanical engineering. Before 
graduation, the mechanical engineer must 
spend a further three months in industry, 
as a worker, giving a total of 12 months 
of actual experience. As the student 
usually has military service in the sum- 
mer months and consequently cannot 
work in industry, most students work a 
full year in industry before entering the 
Institute. Industry welcomes the stu- 
dents and the Labor Union does not 
oppose them. 

The value of this year in “workshops” 
has been questioned, but most professors 
feel that even in a highly industrialized 
country, where people are familiar with 
machines, the students benefit much 
from this contact with industry. They 
learn something of industrial problems 
and get acquainted with the workings of 
industry, learning from contact with man- 
agers, engineers, foremen, workers. This 
experience helps the graduate to adapt 
himself sooner to his work as a profes- 
sional engineer. Furthermore, the initial 
nine months’ workshop period helps 
many students decide whether or not 
they really wish to become engineers. 
A number drop out if they dislike the 
future this experience suggests. 

Most students enter University work 
when 19-20 years old. Due to the 
workshop requirement and military serv- 
ice, most engineering students are 20 or 
older when they enter the Institute of 
Technology. Since 1930, there have 
been far more applicants than can be ad- 
mitted, so that only students with excep- 
tionally high marks in their gymnasium 
graduation examinations are enrolled. 
These select students are really inter- 
ested and qualified, so that few subse- 
quently withdraw or fail. About 90% 
or more graduate. 

Up until 1925, the Institute gradu- 
ated more engineers than were needed 
in Norway, and many graduates emi- 
grated, especially to the U. S. A., and 
contributed much to industry and engi- 
neering elsewhere. Norway now absorbs 
all graduates, about 240 per year, from 
the Institute, and about 180 Norwegian 
graduates from technical universities and 
institutes in foreign countries. In addi- 


700 JOURNAL OF ENGINEERING EDUCATION 


Vol. 50—No, 9 


tion, about 850 graduates from secondary 
technical schools are absorbed. 
The Norwegian Institute of Technol. 


ogy is divided into fields of architecture, | 


mechanical, geological, civil, electrical, 
chemical engineering, and engineering 


_ physics, and requires 4 to 4.5 years, de. | 


pending upon which one is selected, 
Mechanical engineering is a 4.5 year 
course, the last six months being devoted 
to the thesis work. The Institute’s de. 
gree is considered equivalent to master’s 
degrees in the United States. 

The graduates are given the title of 
“Architect” or Sivil Ingenigr. The latter 
is translated “Civil Engineer,” in its his. 
toric, pre-American meaning of “non- 
military engineer,” and applies to all 
branches of engineering. In Norway, 
only graduates of the Institute and of 
equivalent foreign institutions bear this 
title. In correspondence and formal ws. 
age, it precedes the bearer’s name, as 
Professor or Doctor does here. This may 


suggest the greater prestige which engi. | 


neers enjoy in Europe as compared to 
America. 
Post graduate study lasts for 1% to 2 





years. The degree offered is called ii- | 
centiate degree, Licentiate grad. In Nor- 


way, a doctor's degree, Doctor Tech 
nicae, is only given as a result of out- | 


standing research work. 


The fall semester at the Institute starts 


September 1, with examinations in De- 
cember; and the spring semester lasts 
from January 15 to June 15. There is no 
summer semester. In some subjects, the 


examination is taken after up to 4 semes- [ 
ters, as in mathematics, or in physics | 


after 3 semesters. 

All the mechanical engineering stu-| 
dents have the same compulsory courses 
the first five semesters, and the students 
are grouped into classes of 25-30 stu- 
dents. 

Table 3 shows the class hours per week 
the first six semesters. 

From the sixth semester on, the stv- 
dents begin with technical elective courses 
of special interest to them, one to three 
lectures per week. In-the seventh semes- 
ter, the students mav choose from among 





eight different combinations of courses, | 


leading to a master’s degree. One Com F 
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1 Secondary TABLE 3 
b 
f T MECHANICAL ENGINEERING ARRANGEMENT OF CouRSES BY YEARS. CLASS 
ff Technol. 
: Hours PER WEEK 
rchitecture, | _ 
ele ctrical, First Year 
engineering 
) years, de. | Fall Semester Lect. Lab. Spring Semester Lect. Lab. 
s selected, , 
1 4.5. year Mathematics I 6 2 Mathematics I 6 2 
d Descriptive Geometry 3 Descriptive Geometry 1 3 
ng am oted Writing for Engineers 4 Mechanics I 3 3 
titute’s de. Mechanics I 3 3 Physics 3 
to master’s Bookkeeping 1 2 Testing of Materials 3 
Chemistry 2 Chemistry 2 
he tit Engineering Drawing, Engineering Drawing, 
he title of Elements of Machinery 1 6 Elements of Machinery 2 3 
The latter Manufacturing Processes and Manufacturing Processes and 
’ in its his. Metallurgy 4 Metallurgy 3 2 
- of “ Civil Engineering 
& non- (Reinforced concrete) 2 1 
lies to all 
n Norway, Peta. cees ; ; ’ 
d Mathematics I: Differential and integral calculus, vector analysis and advanced analytic geometry. 
ite and of Complex numbers. 
s bear this Mechanics I: Static and strength of materials. Theory of Elasticity. 
formal us- 
—— ll Second Year 
This may 
vhich engi- ; Fall Semester Lect. Lab. Spring Semester Lect. Lab. 
mpared to 
Mathematics II 3 2 Mathematics II 3 2 
Mechanics II 4 3 Mechanics II 4 3 
or 1% to 2 Physics 3 5 Physics 4 2 
s called i- Machine Design 4 6 Machine Design 2 9 
d. In Nor. Thermodynamics, Heat Thermodynamics, Heat 
ctor Tech Transfer 2 2 Transfer 2 2 
It of ' Elective: Land Surveying 1 Elective: Land Surveying 2 
ult of out) lective: Servomechanisms 2 1 Elective: Servomechanisms 1 1 
Hitute Starts Mathematics II: Ordinary differential equations, partial differential equations of order higher than 
ons in De. the first. Probability. 
rester lasts Mechanics IT: Dynamics of Machinery, Vibrations, Fluid Mechanics. 
There is no 
ibjects, the Third Year 
to 4 semes- | 
in physics ; Fall Semester Lect. Lab. Spring Semester Lect. Lab. 
sering oe | Social Economy, Finance, Law 3 Social Economy, Finance, Law 3 
i g i Industrial and Production Industrial and Production 
Ory Courses Engineering 3 2 Engineering 1 2 
1e students Electrical Engineering 4 . Electrical Engineering 2 3 
95-30 stu- Mathematics III 2 Mathematics IIT 2 
Steam Boilers and Gas Steam Power Engines and Gas 
Turbines 1 1 Turbines 1 1 
's per week Steam Combustion Engines 3 Steam Combustion Engines 3 
Hydraulic Machinery 4 5 Pumps 2 
h : Studies in Machine Design 8 Compressors, Heat Power En- 
n, the stu : , , ; 
8 3 gineering and Refrigeration 2 9 
HVE COUTSES § Studies in Machine Design 8 
1e to three Technical Electives per week 1to3 
nth semes- 
rom among Mathematics III: Theory of functions of a complex variable. 
of courses, | 





One com- [ 
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bination is that of Heat Power Engineer- 
ing and Refrigeration, with 6 courses: 
Steam Boilers, Steam Turbines, Indus- 
trial Heat Economy, Compressors and 
Refrigeration Plants, Steam and Refrig- 
eration Laboratory, and Design. Twenty- 
eight class hours per week are spent on 
design work and laboratory work. Other 
combinations of courses are Water Power 
Machines and Heat Power Engineering, 
also with 6 courses; and Industrial Engi- 
neering with 7 courses. 

After the eighth semester, the student 
is well prepared to start with the thesis 
within the field of special interest to him 
and a ninth semester, usually extended 
14 days to one month, is spent entirely 
on the thesis (diploma). 

Not everybody is happy with this cur- 
riculum, but it probably will not be 
changed much in the next few years. 
There is a trend toward more theory 
and less practical work at the Institute, 
but the industrial practice period before 
the study will be retained. The cur- 
riculum is characterized by a high de- 
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gree of specialization, taking into con. 
sideration the small number of students 
enrolled, compared to American institutes 
and universities. 


Mathematics, engineering mechanics, ; 


and physics are taught to a larger extent 


.than at most American engineering col. | 
All mechanical engineering stu. | 
dents take the equivalent of 30 semester | 


leges. 


hours of mathematics, 14 of engineering 
mechanics, and 10 of physics, compared 
to about 20 hours of mathematics, 10 
hours engineering mechanics, and 5 hours 
physics in U. S. A. 

As mentioned before, very few stu- 
dents fail or drop, less than 10%, com- 
pared to about 30-40% failures and 
drops at American engineering colleges, 
This is a staggering fact. The strict en- 
trance requirement is one reason; another 
reason is that the selection of students 
starts in elementary school. 
better students are admitted to the gym- 
nasium and from this group the best stu- 
dents are admitted to the Institute. 


PRESIDENT BURDELL OF COOPER UNION TO HEAD UNIVERSITY 
AT ANKARA, TURKEY 


Edwin S. Burdell, the president of The Cooper Union for the Advancement of 
Science and Art, retired with the title of President Emeritus on February 29 as | 
the education head of that century old institution, a position he has held for the 


past 22 years. 


Dr. Burdell recently asked the Trustees of The Cooper Union to approve an 
advancement in his contemplated date of retirement to enable him to accept an urgent 
invitation from the United Nations Educational, Scientific and Cultural Organization 
(UNESCO), issued with approval of the Turkish government and the U. S. Depatt- 


ment of State, to become president of the Middle East Technical University of Ankara, | 
Dr. Burdell has been an ASEE member since 1937 and has served the 


Turkey. 
Society in several official capacities. 


Only the fF 
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A New Middle Eastern University with Modern 
Western World Objectives 


BETTINA HOROBIN 


Middle East Technical University 
Ankara, Turkey 


When the Atatiirk Government moved 
to Ankara from Istanbul in 1923 for 
security reasons, the total population of 
the new capital of Turkey was estimated 
at 23,000. Thirty-six years later it can 
boast of 500,000 people, a typical capital 
city with foreign embassies, Turkish Gov- 
ernment buildings, schools, colleges, uni- 
versities and many thousand apartment 
buildings, houses and commercial estab- 
lishments for both domestic and _ inter- 
national trade. 

The 45,000,000 square meter (10,750 
acre) building site secured by the Mid- 
dle East Technical University as the loca- 
tion for the instruction—research and ex- 
tension program and to accommodate a 
University City to house the students, 
faculty and related essential business es- 
tablishment is located approximately 10 
kilometers (6 miles) from the Grand Na- 
tional Assembly (Parliment) buildings of 
the Turkish Government. 

The total acreage of the site includes 
a small fresh water lake, a Turkish vil- 
lage, terrain especially adapted to for- 
estry, irrigation, and grass land research, 
a commanding elevation for University 
buildings and an area for the related new 


city. 


The Beginning of a University - 


Two men with imagination, one an 
American, the other a Missouri University 
educated Turk, sitting across the table 
from each other in an Ankara Hotel in 
1954 jointly struck the spark that set off 
the chain of events that resulted in the 
Grand National Assembly on May 27, 
1959, in less than a three hour session, 
adopting a Charter for the Middle East 
Technical University, a Charter that for 
the first time established a government- 


owned university in the Middle East that 
gave the board of trustees full autono- 
mous powers of direction and operation 
similar to that enjoyed by several score 
state-owned educational institutions on 
the North American continent. 

This initial conference of Mr. Abrams 
of New York City, United Nations Con- 
sultant and Housing and Town Planning, 
and Mr. Vecdi Diker, then Director of 
Progressive Highway Department of Tur- 
key, dreamed an institution of high aca- 
demic standards not unlike the best of 
the American and British technical uni- 
versities. This educational institution 
was planned to make available as its 
specialties, architecture, engineering, the 
physical sciences, and administrative sci- 
ences education for a large number of 
gifted students from Turkey and the 
Middle East. 

Several hundred young Turks and sim- 
ilar numbers of other Near-East Nationals 
have been sent by their governments 
each year to Western Europe and North 
America to take up advanced study in all 
the professional fields. Even then only 
a small portion of the applicants have 
been accommodated. The Abrams-Diker 
dream was a University where some of 
the best scientists, engineers, architects 
and business executives of the Western 
World could be brought together in An- 
kara to teach selected young people of 
the Middle East at the same high level 
as can be found in Western Europe and 
North America. The same institution 
would become the bulwark of significant 
fundamental and applied research to 
strengthen the industrial and agricultural 
economy of Turkey. 

Special authority was granted by the 
Government of Turkey to start the Mid- 
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dle East Technical University under the 
Ministry of Education of Turkey early in 
1956. Under the advisory direction of 
Dean Holmes Perkins of the University 
of Pennsylvania, a Faculty of Architec- 
ture and Community Planning was 
brought together and the University was 
opened on October 25, 1956. By 1960- 
1961 these first architecture and addi- 
tional mechanical engineering candidates 
will be ready for graduation. 

On March 1, 1960, the full effects of 
the May 27, 1959, Grand National As- 
sembly action was realized. Until that 
date the operation of the University was 
that of an institution in transition from 
the former civil service type of adminis- 
tration to one of much greater adaptabil- 
ity and higher scholarship possibilities. 


International Assistance 


The day following the action of the 
Grand National Assembly of Turkey in 
granting the Charter, the Special Fund 
Committee of the United Nations set 
aside $1,500,000 to assist in the estab- 
lishment of Middle East Technical Uni- 
versity during the next four years. This 
was earmarked for the Library, the Uni- 
versity College of Architecture, and the 
four established departments of the Uni- 
versity College of Engineering, viz. Me- 
chanical, Civil, Electrical and Chemical. 
Other established fields include a Univer- 
sity College of Administrative Science, a 
Department of Agricultural Soil Science, 
and a University School of Education. 

The administration of the Middle East 
Technical University has been fortunate 
to have the advice and counsel of Dr. 
Harold Stassen, a statesman and univer- 
sity educator of world recognition in 
formulating its Charter and future plans. 
The Board of Trustees are dedicated to 
developing an institution that recognizes 
the value of emphasizing high scholar- 
ship in well chosen areas rather than 
spreading out into too many fields of 
endeavor in the beginning years. Dr. 
Stassen’s experience as a statesman, and 
as a university president in the United 
States, and his subsequent world respon- 
sibilities as administrator of the Interna- 
tional Cooperation Administration have 
made it possible for him to render in- 
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valuable assistance to the Turkish Gov. 
ernment and the United Nations in de. 
signing and directing the adoption of the 


present Charter of the Middle East Tech. | 


nical University. 


. The Building Program 


The Board of Trustees ordered a com. | 
petition, in November 1959, for archi. | 


tects, to enable the selection of designers 
of proven ability for its planned Univer. 
sity and University City. The planning 
is coodinated under the direction of Dean 
Holmes Perkins, assisted by Professor 
Thomas B. A. Godfrey, who served as 
first Dean of Architecture and Interim 
Director of Middle East Technical Uni- 
versity. 

The building program of the complete 
University development anticipates 4 
maximum student body of 20,000 by 
1980. To reach this goal will require 
the cooperative effort of the Turkish Gov. 
ernment, the United Nations and a nun- 
ber of the leading scientific and educa 
tional foundations and cultural nations 
of the world. Great Britain, the United 
States, the Netherlands and Japan are 


already giving significant individual gov. | 


ernment assistance to the University. 


Language of Instruction 


Outside of the Russian satellite sphere 
of influence in Europe, the three recog- 


nized scientific languages of the world | 
are English, German, and French. An) 
evaluation of these three, to weigh the | 
greatest future benefit to Middle East sci- | 


entists and engineers, tips heavily to the 
English language. 


Curricula 
The original plan of the founders o 


Middle East Technical University was to 
have each curriculum based on four full F 
Each year the student would? 
spend two semesters’ in study and the? 
summer period in supervised employ: 
ment in selected enterprises of Turkey.” 
This schedule, for the competent, would” 


years. 


Furthermore, _ the | 
Turks anticipate a future closely linked” 
to the scientific progress of the United) 
States and Canada, where the scientific | 
publications and engineering transactions | 
are predominantly Americanized English. f 
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lead after four years of study to can- 
didacy for the Master's degree. 

Currently, most of the Departments 
are re-designing their curricula for a 
five-year program with a Bachelor's de- 
gree to be conferred upon completing 
of all assigned courses at the end of the 
fourth year and a Master's degree for 
the more competent at the end of the 
fifth year. 

Currently, the scholastic year at the 
Middle East Technical University begins 
about September 1. This permits com- 
pletion of the first semester before 
Christmas and the second semester in 
May. On account of the high elevation 
of Ankara, the summer period tempera- 
tures do not rise to those typical of mid- 
western American cities in July. This 
makes even middle August a climatically 
acceptable time to start registration. 
From the mixed religions of the faculty, 
there is further justification for early 
registration in that the followers of the 
two predominant faiths which have 
widely differing holiday periods can 
accommodate themselves to such a se- 
quence of holy days as Ramazan, Bay- 
ram, Christmas and Easter, and still have 
sufficient teaching hours per semester to 
make possible an equivalent to the best 
American and English practice. 


Staff Pattern 


Under the new program provided un- 
der the Charter, all departments are or- 
ganizing their teaching course to em- 
ploy a minimum of 75% full-time pro- 
fessional staff. Part-time teachers will 
be employed only when it is desirable 
to utilize highly specialized scientific or 
professional people to give advanced 
lectures in their field of competence. 

On the teaching staff of Middle-East 
Technical University today, there are 
professors and administrators from Great 


_ Britain, Norway, Japan, Italy, Canada, 


Netherlands, Sweden, Finland and the 
United States, with Turkish counterparts 
preparing to play a much greater role 
in the administration and teaching of 
Middle East students, in the challenging 
years ahead. 

The teaching program of the institu- 
tion is well supported by four Research 
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Bureaus—Building and Planning, Engi- 
neering and Science, Business and Eco- 
nomics, and Tests and Development. It 
is anticipated that for balance about one- 
third of the amount of the University 
budget normally devoted to teaching will 
be assigned to fundamental and applied 
research for the development of Turkey. 
It is expected that most full-time men 
and women of the teaching staff will de- 
vote a reasonable amount of time to 
creative research, especially for the eco- 
nomic advancement of Turkey. A cli- 
mate of active research is in the making 
for all academic departments. 

The pattern of relationship between 
Turkish faculty members and those re- 
cruited from other countries is unique. 
Beginning with the Office of the Presi- 
dent and on to the academic levels of 
Deans, Directors and Department Chair- 
men there is planned a _ counterpart 
teacher or administrator for each depart- 
ment. By the Charter the permanent 
President must be a citizen of Turkey. 
But the Charter also provides that the 
Consultant President must be a scientist 
or engineer of international recognition 
of another country. This same pattern 
carried to the Deanship level provides 
an Associated Dean, again at the Chair- 
manship level, an Associated Department 
Chairman, etc. In each case a Turkish 
counterpart to each administrator and de- 
partment chairman that comes from an- 
other country is anticipated. 


Student Response 


The qualified student applicant re- 
sponse to the program of Middle East 
Technical University exceeds the avail- 
able capacity of classrooms by three or 
four hundred per cent. Faculty con- 
trolled entrance examinations are given 
in the summer to graduates of accredited 
high schools and lycées in Middle East 
capitals and over Turkey. The quota of 
students that can be accepted for admis- 
sion is currently one-third to one-fifth as 
large as the number of competent stu- 
dents seeking admission. 

With the building program that has 
now been initiated, it should be possible 
to more adequately meet the demand 
by 1961. 
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Europe and the Middle East are rap- _— should be encouraged to take an addi. 
idly becoming one continent, related in tional foreign language to enrich thei 


thought, action and commercial ex- — education for increased capacity of lin. 
change. It is the ambition of most Turks _ guistic expression. 

and Arabs of the Middle East to par- East meets West very realistically jn } 
ticipate more effectively in Western sci- Turkey since its physical geography as 
entific and technical conferences, con- _ well as its people are European and Asian 
gresses and international associations. under one united government. Kemal | 
To this end, their participation and com- _Atatiirk’s dream was a nation of westen- 
munications are much more readily ac- ized Turks whose predominantly Cauca. | 


cepted on a level of equality when the sian heritage made them akin to the 
language spoken or written is the most Indo-European civilizations. Since the 
universal scientific language. Uponthese __ very traditional birthplace of the Semetic, 
premises, the Board of Trustees have set | Hametic and Japhetic peoples are within 
down in the Rules and Regulations that —_ present day Turkish boundaries, this same 
the language of instruction shall be Eng- —_area that was molded into a Republic by 
lish. Within the Charter, however, it is Kemal Atatiirk can claim birthplace rela 
explicitly emphasized that all students tionships to the people of all the earth. 


NEW PH.D. PROGRAM AT MISSOURI MINES 


The Missouri School of Mines and Metallurgy has been authorized by the Com- 





mittee on Educational Policy of the Graduate School of the University of Missouri to 
initiate a new graduate program leading to the degree of Doctor of Philosophy in | 
Engineering Physics. According to Dean Curtis L. Wilson, this program will become | 
effective with the beginning of the 1960-61 academic year. ‘ 

Support of the Graduate Program in Engineering Physics, under Title IV of the | 
National Defense Act of 1958, was approved by the Graduate Fellowship Section of | 
the U. S. Department of Health, Education and Welfare. The program was approved | 
for four fellowships to start in September, 1960. 

A National Defense Graduate Fellowship is normally a three year award, pro- | 
viding a stipend to the individual of $2000 for the first year, $2,200 for the second, 
and $2,400 for the third, plus an additional allowance of $400 a year for each 
dependent. The Commissioner of the Department of Health, Education, and Welfare | 
will award the fellowships to individuals nominated by institutions for study in their | 
approved programs. 

The Act provides that an accompanying grant, not to exceed $2,500 is to be made 
to the institution in which the fellowship holder is enrolled. 

A factor in the authorization of this degree and approval of the four Fellowships 
was the new classroom building presently under design, which will be erected on the 
campus of the Missouri School of Mines and Metallurgy. In addition to furnishing | 
new classrooms for other departments in the college, the new classroom building wil 
house the Physics Department. It is to be designed to furnish the required offices, 
laboratories, research rooms, and classrooms needed in carrying out the program 
leading to the Ph.D. degree in Engineering Physics. 

Just to the west of the new classroom building will be the new Reactor Building 
Both the Reactor Building and the classroom building are expected to be available for 
instructional purposes at the beginning of the academic year of 1961-62. 
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Engineering Education in Israel 


WILLIAM FONDILLER 


Consulting Engineer, 262 Central Park W., New York 24, N. Y. 


Retired Assistant Vice President of Bell 
Telephone Laboratories, former Special 
Lecturer at Columbia and M.1I.T. 


In 1948 the British Mandate for Pales- 
tine was terminated and, in accordance 
with a United Nations resolution, Israel 
was carved out of a part of that country 
to serve as a Jewish homeland. This 
event set off a chain of events following 
the proclamation of the State of Israel as 
a republic. Significantly, there was un- 
dertaken a rapid expansion of all educa- 
tional facilities. However, we are here 
concerned with only one phase of this 
program—higher technological training. 
In this paper there will be described the 
progress made in the ensuing ten year 
period by the Technion—Israel Institute 
of Technology (I.1.T.) and the part it is 
playing in the industrial development of 
the country. 


New Campus 


Owing to the meagre natural resources 
of the country, the government of Israel 
early recognized the critical importance 
of science and technology in making 
Israel a viable country. This is evident 
from the following statement by Premier 
David Ben Gurion: 


“The measure of a nation’s security may 
be gauged in terms of its ability to keep 
abreast of the skills of technology. It.is for 
that reason that we value so highly the 
Technion, where the youth of Israel obtain 
their education in engineering and the fields 
of applied science.” 


The Technion, as the I.1.T. is generally 
known in Israel, was opened in 1924 and 
located in a section of Haifa which has 
since been hemmed in by business and 
residential construction. In 1953, at the 


request of the Technion, the government 
made available a 300 acre plot for a new 


campus on a wooded section of Mt. 
Carmel, Haifa, now known as Technion 
City. This site has a commanding view 
of Haifa Bay and the hills of Galilee to 
the north. A ten year program has been 
planned for the building of an entirely 
new campus requiring an outlay of ap- 
proximately twenty million dollars and 
embodying the most advanced features 
in buildings and laboratory equipment. 

The old campus, which will eventually 
be abandoned, is still the principal seat 
of instruction. The buildings so far com- 
pleted include Aeronautical Engineering, 
Electrical Engineering, Civil Engineer- 
ing, including a Hydraulic Laboratory, 
Building Research and Soil Engineering 
Station, Einstein Institute of Physics, 
Winston Churchill Auditorium and stu- 
dent dormitories. The Auditorium pro- 
vides facilities for large international and 
scientific gatherings; it is also used for 
daily lectures. 

As the young State has had to devote 
a large part of its resources to the absorp- 
tion of refugees—initially from Central 
Europe, later from the Arab states of 
North Africa and more recently from 
Eastern Europe—about half of the cost 
of the new Technion has been derived 
from sources outside of Israel. Because 
of this rapid increase of population (from 
1,200,000 in 1948 to 2,000,000 in 1958) 
it was essential to speed up the agricul- 
tural and industrial development of the 
country. This naturally made the matter 
of expanding technical training a matter 
of some urgency. 


Courses of Study 


Instruction is given in the following 
Faculties and Department: 
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Faculties 
Civil Engineering 


Architecture 
Mechanical Engineering 
Electrical Engineering 


Science 


Chemistry and Chemical Engineering 


Departments 
Aeronautical Engineering 
Agricultural Engineering 
Industrial and Management Engineering 
Mineral Engineering 
Metallurgy 
General Studies 


In the past, instruction in these sub- 
jects followed the European pattern of 
lectures with only year-end examinations. 
Since 1958, however, there has been a 
gradual change-over to the United States’ 
system of periodic quizzes and term ex- 
aminations. The first year is uniform for 
all students. As in the case of our own 
advanced schools, study of the human- 
ities is now finding a place in the cur- 
riculum. 

Since instruction in advanced aero- 
nautical engineering is new to the Mid- 
dle East, a brief description of facilities 
will be of interest. The equipment listed 
below is used for both instruction and 
research: 


1. Supersonic Laboratory—Equipped 
with three 100 H.P. compressors deliver- 
ing air at 200 atmospheres, also a blow- 
down supersonic tunnel. 

2. General Aerodynamic Laboratory— 
Has a subsonic tunnel with velocities up 
to 30 meters/second. 

3. Aircraft Structures and Materials 
Laboratory—This is equipped with a 
thirty-ton Universal Testing Machine and 
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Structural Engineering = 
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Architecture ™ 
_ Town Planning A 
General Mechanical Engineering ii 
Power and Heat a 
Electric Power loca 
Electronics and Telecommunication wen 
Mathematics “ 
Physics 3 
Chemistry This 
Mechanics tion 
Industrial Chemistry - 
Chemical Engineering a 
Food Technology c) 
ates 

~~ ; pani 
facilities for fatigue and creep testing peng 
Full scale studies can be made on th} ...,; 
wings and fuselage of small aircraft. An ae 


instrument laboratory and a _ machine 
shop are available for making models and 
special instruments. L 
A Division of Nuclear Engineering has | 
been added in view of Israel’s plans to 
install nuclear power reactors. ‘ 
The requirements for admission are) 
graduation from secondary school anda\ 
knowledge of Hebrew, which is the lan | 
guage of instruction. However, faculty 
members recruited from abroad are per 
mitted to lecture in English for one year. 
For most Israelis, English is a s 4 
language. Under the United States Ve 
erans Education Plan, the Technion is a} 
approved institution of higher learni 
Tuition fees were increased from IL 
($143.00) to IL400 beginning with the! 
1959-60 academic year after protracted | 
discussion with the student organization 
This is still less than 15 per cent of the 
cost of instruction. The balance of thf 
cost is made up by scholarships and loat 
funds contributed to the Technion largélj [ 
by foreign donors and by a governmeal 
grant. : 
The course of study is four years (& 
cept for five years in Architecture), lead F 
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pletion of a project assigned by the Fac- 
ulty Committee, the degree of Engineer 
is granted. 


Training In Industry 


Academic studies are supplemented by 
practical experience as described below: 


a) Summer jobs for undergraduates in 
local industries. About 400 students 
were placed in manufacturing companies 
and government departments. 

b) Summer jobs in foreign countries. 
This is carried on through the Interna- 
tional Association for Exchange of Stu- 
dents for Technical Experience (I.A.E. 
S.T.E.). 

c) Employment of Technion gradu- 
ates for one year in established com- 
panies, particularly in the United States 
to study the operation of a modern well- 
equipped plant, later to apply this knowl- 
edge in Israel. 
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Graduate School 

In order to meet the exacting demands 
of modern industry, the Graduate School 
has been expanded as to courses avail- 
able and laboratory facilities. In addi- 
tion to course work, the completion of 
a research project and an approved thesis 
are required for a graduate degree. 
Some three hundred students are study- 
ing for higher degrees. 


Evening Session 

Students who cannot attend day 
courses for economic reasons have eve- 
ning sessions available. Instruction is 
given by regular faculty members. The 
time required is approximately twice that 
in the day session. About two hundred 
and fifty students are enrolled in the 
evening session. 


Extension Division 
This branch provides facilities for spe- 
cialization to engineers, industrial man- 





View from Mount Carmel of part of the new campus of Technion City. The buildings 
in the foreground house the Department of Aeronautical Engineering at the Israel Institute 
of Technology. Total student body of over 2,000 is engaged in study of engineering, 
architecture, science and technology. Technion is Israel’s only source of domestically 
trained engineers. 








agers and teachers as well as information 
on current scientific developments to the 
general public. In addition to the Tech- 
nion staff, individuals of high professional 
standing serve as lecturers. Courses are 
given not only in Haifa but at Tel Aviv, 
sixty miles distant. The attendance at 
these courses numbers over three thou- 
sand. 

Illustrative of the more than 100 
courses given in 1958 are the following: 
Atomic Energy and its Uses, Radioactive 
Materials in Industry, Personnel Manage- 
ment, Ferrous Metals and _ Statistical 
Methods of Sampling. It is of more than 
passing interest that in Israel, an Asiatic 
country about the size of the state of 
New Jersey, the range of topics should 
resemble so closely those currently cov- 
ered in our own engineering schools. 


Technion Library 

The library contains about 60,000 
books and receives more than a thousand 
technical and scientific periodicals. It is 
the principal center in Israel for tech- 
nical publications and serves not only the 
faculty and students but also industry, 
government and the public. 


Student Body 

Of the entering 1958 freshman class, 
approximately 60% were born in Israel, 
the remainder coming from 29 other 
countries. The undergraduate student 
body numbers approximately 2000. Of 
Israel’s population of 2,000,000 there are 
200,000 Arabs. An increasing percent- 
age of Arabs is becoming interested in 
studying engineering. 

A majority of the students have com- 
pleted the prescribed army service (2% 
years) before entering the Technion and 
are admitted at the age of 20 or 21. 
Those who qualify under the army’s de- 
ferred service plan can enter immediately 
on graduating from secondary school. 

All students are members of the Stu- 
dents Association, which promotes ath- 
letic and cultural activities; it also oper- 
ates campus restaurants, which serve 
meals at moderate prices. 


Teaching Staff 
There is a staff of 23 professors and 24 
associate professors, and 400 lecturers, 





710 JOURNAL OF ENGINEERING EDUCATION 


Vol. 50—No, 9 


instructors and assistants, many of whom 
give part time service. Faculty member 
may engage in a reasonable amount of 
outside consulting work, because it is felt 
that this provides opportunities for wider 
professional experience and improved 


_ training of students. ‘ 
The Technion has had to recruit many | 
Most of | 
these have come from the United States [ 


of its top men from overseas. 


and England. Others have been re. 
cruited in Belgium, Denmark, Holland, 
India, Italy and diverse other countries, 
In fact, the Technion is scouring the 
world for outstanding teachers. 

To illustrate the caliber of some senior 
faculty members: Professor Markus Rei- 
ner, Faculty of Science, on a U.S.AF, 
research contract, invented a centripetal 
pump operating on a new principle; Pro. 
fessor Franz Ollendorff, Electrical Engi. 
neering, is widely known for his work on 
electromagnetic theory; Dr. Sydney Gold- 


stein, Aeronautical Engineering (now on | 
leave at Harvard) is a world authority | 


on aerodynamics. 

In order to attract and hold outstand- 
ing men, the Technion has followed a 
liberal policy of arranging for selected 


members of its staff to go abroad for | 
study or research. Of the 34 teaches | 
abroad in 1958, 11 went to the United | 
States, three to England, one to Canada | 
and the remainder to European countries, | 
In addition, 48 top Technion graduates | 
were sent abroad for graduate study and | 
research with the understanding that) 
they would return later as teachers. The | 


United Nations also provided six experts 
and the United States Operations Mission 


two experts to give instruction and direct | 


research at the Technion. 


Technion Research and 
Development Foundation 

This was established in 1952 in orde 
to make the personnel and facilities @ 


the Technion available to both privale | 
The Founds | 


tion carries out sponsored research pr} § 


industry and government. 


ects on behalf of various industries both 


in Israel and abroad. « It engages in test F 
ing of materials and products, develop | 
ment of instruments, quality control stud: | 


ies and technical consulting services. Re-| 
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search contracts placed by the United 
States Department of Defense are proc- 
essed by the Foundation. 

The senior members of the Technion 
staff carry on the Foundation’s work, as- 
sisted by 17 full time research assistants 
and technicians. In 1958 its gross in- 
come was IL550,000 ($302,500), mak- 
ing it substantially self-supporting. 


Finances 


The Technion is a privately endowed 
institution. Owing to the fact that it 
serves not only the industrial, teaching 
and research needs of Israel for techno- 
logically trained personnel, but also those 
of the Ministry of Defense and other 
branches of the government, it receives 
a subsidy from the Israel government. 
Because such a substantial part of the 
student body comes from refugee families 
who were stripped of their belongings by 
their countries of origin, the tuition fees 
are on a much lower level relative to the 
cost of education than is the case in this 
country. As is normal for United States 
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institutions of higher learning, the Tech- 
nion has been operating at a deficit. 
The Operating Budget for the aca- 
demic year 1958-59 is close to IL7,000,- 
000 ($3,850,000). In addition there is 
a Development Budget of IL2,000,000 
($1,100,000) for new construction and 
laboratory equipment. Pensions for re- 
tiring members of the academic staff are 
provided in the operating budget. The 
government subsidy is approximately 
40% of the Current Budget and 50% of 
the Development Budget. Strenuous ef- 
forts are being made to erase the existing 


deficit. 


Future Outlook 


It will be apparent from the foregoing 
that the Technion is receiving strong 
support from Israeli industry, the govern- 
ment and foreign Jewish organizations 
(the leading one is the American Society 
for Technion). Under the competent 
leadership of General Yaacov Dori, Presi- 
dent of the Technion, a civil engineer by 
training, the Technion is rapidly advanc- 





Wing of Student Dormitories at the Technion, Israel Institute of Technology. These 
are among the new buildings rising on the Mount Carmel campus of the Technion, where 
more than 2,000 students are studying engineering and technology, architecture and 
applied science. ' 
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The Henry F. Fischbach Electrical Engineering Building on 
the new campus of Technion City, Mount Carmel, Haifa. 
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Several 


hundred students of the more than 2,000 enrolled at the Technion, 
Israel Institute of Technology, are now pursuing their studies in 
Electrical Engineering, Electronics and Telecommunications in 
this new structure which was recently dedicated at Technion City. 


ing to the point where it will be one of 
the world’s outstanding schools of engi- 
neering. This is because it is assembling 
a staff of high-ranking scholars and pro- 
viding the most modern laboratory teach- 


ing and research facilities obtainable. 
Certainly, in the Middle East it will be 
in a position to give assistance and, if 
desired, leadership to its sister institu- 
tions in neighboring countries. 





Teaching Positions Available 


TEACHING—RESEARCH—POSITIONS 
at all ranks for well qualified persons with 
M.S. or Ph.D. in developing department 
in an engineering school with a new pro- 
gram which emphasizes engineering sci- 
ences and interdepartmental teaching. 
Research presently in areas of signal de- 
tection and propagation with others be- 
ing developed. Nine month or full year 
appointments available. Salary to $13,- 
500 on full year basis. Write to A. T. 
Murphy, School of Engineering, Univer- 
sity of Wichita, Wichita, Kansas. 


ASSISTANT AND/(OR) ASSOCIATE 
Professor of Electrical Engineering with 
interest and experience in one of the fol- 
lowing areas: electro-magnetic theory, 
information theory, digital computer logic 
and numerical methods, solid state. Ph.D. 
required. Combination of research, grad- 
uate and undergraduate teaching. Ad- 
dress inquiries to Dr. C. Polk, Head, De- 
partment of Electrical: Engineering, Uni- 
versity of Rhode Island, Kingston, Rhode 
Island. 
(Continued on page 746) 
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If You Are Going Out to Asia 


C. J. FREUND 


Dean, College of Engineering, University of Detroit. 
On leave to Oklahoma State University—Pakistan Technical 


Education Program, Karachi, West Pakistan 


Perhaps you are one of the great and 
sowing number of American engineering 
educators who expect to go somewhere 
in Asia to serve as “foreign expert.” In 
view of the shortage of engineering teach- 
es at home, it is surprising how many 
“experts” one encounters in the govern- 
ment offices and hotel lobbies, with their 
cameras and brief cases. If they are 
newly arrived, and on their first foreign 
tour, they are likely to be wearing brand 
new sun helmets. 

If you are one of them, you will be 
just as eager for every possible sugges- 
tion about what to do, how to do it, and 
what to expect, as I was on April 8, 
1958, when my wife and I took off from 
Detroit for a two year term of duty as 
consultant in West Pakistan. Perhaps 
you can gain from the experiences we 
have had, and especially, from the mis- 
takes we have made. We have actually 
lived only in West Pakistan. But we 
have visited Turkey, East Pakistan, India, 
Thailand, Hong Kong and Ceylon; and 
fiends have reported on other Asian 
countries. While these countries differ 
in many important respects, they are 
alike in much that concerns you as a 
temporary Western resident. Your spon- 
soring agency—United States CGovern- 
ment, a university or a foundation—will 
probably give you a booklet or mimeo- 
graphed sheets of instructions. They are 
really meant for use, even if you never 
read the instructions you get with your 
new car. And they can save you a lot of 
trouble. 


What You Can Expect to Find 

First of all, what are the sights and the 
sounds in your new environment? These 
are not the most important. In time the 
essential character of your host nation 


will evolve for you. But the sights and 
the sounds are what you will first en- 
counter. 

At home you may have felt like tearing 
your hair and your garments about the 
terrific din of buses, motor trucks, cars, 
subway and railway trains. You will like 
the new restful silence. There are few 
motor vehicles, and a rubber tired bul- 
lock cart is an exceedingly quiet transport 
device. You will be able to converse 
easily as you walk along a business street. 

Sanitation standards are different from 
what you are used to and it will be good 
to heed all the advice you get about boil- 
ing your drinking water, and soaking 
your vegetables in iodine solution or in 
something else of the sort. After a few 
months you will get a little careless, and 
after a few months you may have the first 
attack of dysentery. Of course, you may 
be one of those who escape it. Many do. 
You will meet Europeans who “have been 
out here forty-three years and have never 
drunk a drop of boiled water and have 
never been sick.” 

You will be appalled by the poverty. 
Countless thousands of people live on a 
handful of grain per day and wear only 
a tattered garment or two, often just a 
single piece of cloth. And a man who 
does not have the remotest idea where 
tomorrow’s food is coming from may not 
bother much about cleanliness. One rea- 
son we have come is to help in some 
small way to eliminate the squalor. Be- 
sides, you will soon get used to it. And 
back home we Americans may similarly 
shock visiting Asians by the way we 
scatter beer cans, newspapers and the 
rusty parts of old cars. A Pakistani lady 
told me that in all her life she had 
seldom seen anything as revolting as the 
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woman attendant, spattered with oil, in 
an American service station. 

“Why in the name of common sense 
don’t they use trucks or conveyors?” you 
will ask when you see an endless chain 
of women carrying freshly mixed con- 
crete in baskets on their heads. The 
answer is that to operate trucks or con- 
veyors costs much more than to hire the 
women. If we Americans do our job 
well, the granddaughters of these women 
may go to college and use automatic 
dishwashers. 

“Everybody you will do business with 
knows English,” you have been told. 
That means everybody who is profes- 
sional or in high grade business. By no 
means does it include all the policemen, 
little merchants, tonga (two-wheeled, 
one-horse carriage) drivers and work- 
men. You will doubtless have a few 
servants. Try to engage at least one who 
can understand and speak English after 
a fashion, and who can be your inter- 
preter. Learn as many of the simpler 
words of the vernacular language as you 
can and don’t be embarrassed about using 
signs and pantomine. 

You will find much better medical 
service than you expected, makeshift 
electrical fittings, streets without names, 
buildings without numbers, prices that 
vary from hour to hour, and dining car 
cooks who carry an armful of live chick- 
ens thru the car while you are eating 
your dinner. 

But you will be treated to an astonish- 
ing show, a colorful and spectacular pro- 
cession of men and women with clothing, 
customs and habits you never saw before, 
not to speak of camels, goats and buf- 
faloes, and sheep with tails almost as big 
as themselves. And if you have a hy- 
drant in your compound for your garden 
hose, don’t be surprised if an odd citizen 
comes in to take his bath. 


Meaning of Time 


“We Americans are slaves of time,” we 
tell each other. “We are in lockstep with 
the hands on the clock.” We yearn to 
free ourselves from a compelling succes- 
sion of dinners, luncheons, and commit- 
tee meetings; to relax occasionally and to 
do what we please and when. In much 
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of Asia you will have abundant occasion 
to relax. You will discover that the peo. 
ple don’t take time too seriously. 

If you are in the office of an important 
official, he may excuse himself after , 
time, with profuse apologies, and explain 


_ that he has a ten o'clock engagement, 


It may be that it is already ten twenty. 
five and that he has five miles to go. He 
is not concerned; he is just late, that’s al], 

Shortly after I reached Pakistan I was 
invited to attend a meeting in a govemn.- 
ment office at nine o'clock on a Sunday 
morning. At eight forty I found that | 
could not start the car. A servant called 
a tonga and I motioned to the driver that 
I was in a hurry. He stood up in the 
swaying vehicle and beat his horse, which 
galloped all the way. As we went along 
I formulated a speech for explaining to 
the chairman why I was late. 

I got there at nine thirteen. The 
building was locked and nobody was in 
sight. A drowsy chowkidar (watchman) 
showed up in time. He seemed to know 
nothing about a meeting, but shrugged 
his shoulders and let me in. Another 
man came at nine twenty-four. By nine 
thirty-three, two or three more had ar. 
rived. At nine fifty-five the meeting got 
under way. Nobody except myself 
thought that anything unusual had oc 
curred; and nothing had. It was what 
they were all used to. 

At the border of Swat State our car 
was stopped for inspection of our papers. 
While we waited we bought fruit from 
the vendors who swarmed around the 
car. Ten minutes passed; thirty-five, 
fifty. Then the man in charge appeared. 
It turned out that he had just begun eat- 
ing his lunch when we arrived. He was 
the essence of courtesy and friendliness. 
He wanted us to appreciate that he had 
served us immediately after his meal 
without first taking his afternoon nap. 
We expressed our very deep appreciation 
for special consideration, and tried des 
perately to conceal our irritation. Per 
haps we succeeded. 


How Business Is Done 

The average Asian keeps his blood 
pressure down and you might as wel 
learn to keep yours down. You wont 
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get on with your work as fast as at home 
but perhaps you will live longer. He 
works very deliberately. He declines to 
ty doing five or six things at the same 
time. He takes up one task and com- 
pletes it; then he takes up the next. 

I went to the office of an official to get 
his signature on a document. I had 
never seen the man but he received me 
as an old friend. He was a good visitor 
and we talked about this and that. Tea 
and cakes were brought in. Finally I 
mentioned the signature. He requested 
that I “please come tomorrow at this very 
time.” There was nothing in the docu- 
ment he needed to read; all he had to do 
was to sign it. I was a newcomer in the 
country and pleaded with him to sign it 
right away. He was most considerate: 
“Oh certainly, if you need to have it 
today.” But in spite of his urbanity I 
got the impression that I was doing some- 
thing very unusual and that I had com- 
mitted a diplomatic blunder. I had. 

Much business is done by means of 
entries on files which circulate among 
everybody who is concerned. Each one 
writes his comment in turn, often in long- 
hand. It is slow but doubtlessly thor- 
ough, as many persons in succession have 
achance to detect errors. The employ- 
ment of my stenographer had to be ex- 
tended for another year. Some fifty-nine 
officers and staff people had to handle 
the document and pass on it. It took so 
long that the young man had no pay for 
amonth or two. I went to the chief of 
the department to see if I could speed up 
the business. He shrugged his shoulders 
and remarked, “I am not getting my pay 
either.” 

The educated Asian loves to discuss 
issues and theories and he is probably a 
better exploratory thinker than you,are. 
You will have an edge on him in know- 
ing how to organize. On this basis you 
and your Asian associate make a good 
combination. For instance, he may ask 
you to help him develop objectives and 
a curriculum for mechanical engineering 
instruction. You submit a proposal. He 
will probably amaze you by his discus- 
sion of your plan, and will pour over you 
a veritable torrent of implications and 
possible elaborations which never entered 
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your mind. But you will be more eager 
than he is to begin doing what has to be 
done to execute the plan. 

Your Asian associate may have the 
habit of suddenly and completely chang- 
ing his mind. You will have to learn to 
scrap and reconstruct your plans and rec- 
ommendations, and to do it without dis- 
playing the slightest irritation or impa- 
tience. You are the guest in a strange 
country. You are the foreigner, and it is 
your job to fit into the scheme of things 
as you find them. That does not mean 
that you may not drop a hint or sugges- 
tion—very tactfully—if he asks you how 
you think methods could be improved. 


Work and Tasks 


One of the features of your Asian tour 
of duty that you will like is that you will 
probably be left to do just what you are 
expected to do. Detailed projects and 
plans may be revised with surprising ra- 
pidity, but your basic task will probably 
never change. If your experiences at 
home are like many other Americans’, 
you have accepted positions or assign- 
ments which looked ideal, just what you 
wanted, but in half a year the character 
of the job changed so completely that it 
became distasteful. Your Asian consult- 
ing client will give you all the elbow 
room in the world. He may suggest all 
kinds of changes after you submit your 
proposal, but he won’t be breathing down 
your neck all the time you are preparing 
it. He will let you severely alone until 
your task is done. 

His attitude toward you is, “We asked 
you to come because we thought we 
needed your advice and help. If your 
advice and help are to be effective, we 
must give you complete freedom. We 
may discuss with you the plans you make 
for us, but we certainly will not give you 
detailed instructions for preparing them.” 
For once in your life you are on your 
own, to do as you think best, and with 
nobody to interfere. 

What may sometimes happen is that 
you submit a report to your Asian asso- 
ciate and he will accept your report, read 
it carefully, praise it highly, thank you 
profusely, and then do absolutely nothing 
about it. Months later you may see the 
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report still lying on his desk. There is 
not much you can do. You have given 
the best advice you can. You have done 
a conscientious job. But when you have 
submitted your advice, your responsibil- 
ity has been fulfilled. 

Of course, you can go beyond your 
specific responsibility if you see the op- 
portunity to promote the implementation 
of your report. Your Asian associate will 
appreciate this, provided you don’t dis- 
turb his established methods too much. 
He may very much want to know what 
you think should be done; he is consider- 
ably less interested in your suggestions 
for revising his administrative procedures. 

I said to a Government official with 
wide experience in education, “I am writ- 
ing out some suggestions for American 
engineering educators who may be as- 
signed in Asia. What shall I tell them?” 

She replied, “Tell them not to wait 
until they get detailed directions from 
their Asian contacts. The Asian officers 
may not know exactly what has to be 
done. They know in a general way that 
improvements and changes are necessary, 
but what these are may not be clear in 
their minds. Tell your Americans to 
make an over-all plan for their work and 
submit it. The plan may be promptly 
approved, or it may never be. They 
should proceed according to their plan, 
even if no formal approval is issued. The 
Asian officers may even be delighted and 
say, “That American is amazing; he knows 
just what has to be accomplished, and he 
is doing it.” 

Most important of all, don’t expect a 
lot of tangible results. Don’t be discour- 
aged if it seems to you that you are get- 
ting nothing done. Do your work as per- 
fectly and as diligently as you can, and 
have faith that you are exerting a bene- 
ficial influence even if you don’t revolu- 
tionize all of Asian engineering education 
in six months. Perhaps you can even 
help make the West look better than the 
shenanigans of Messrs. Khrushchev and 
Mao, and their friends. 


The People 

Asians are sweet and likable, at least 
those we have met, and eager to help 
you. Some months back we went to 
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Karachi by train. Friends were to meet 
us at the main Karachi railway station, 
but by mistake we got off the train at , 
large and important suburban stop. Be. 
fore we discovered our error the train 
had gone on, and there we were, quite 
lost, with nobody around who could 
speak English. A Karachi gentleman ap. 
peared from nowhere and offered his as. 
sistance. We had never met him before 
except that we had eaten our dinner a 
the same table in the dining car the night 
before. He told us to wait a little while. 

In a few moments his chauffeur arrived 
and we were driven to his beautiful 
apartment and introduced to his gracious 
family. We had refreshments while he 
got busy on the telephone to locate ow 
friends, who eventually came to get ws. 
This was certainly a singular demonstra. 
tion of hospitality. 

I could go on and tell you about one 
incident like this after another. When 
the Asian has gone far out of his way to 
do you a favor and you express your 
gratitude, and your astonishment, he only 
murmurs, “It was my duty.” 

Asian helpfulness is sometimes truly 
remarkable, according to Western stand- 
ards. The hotel and the merchants a 
Srinagar in Kashmir cashed our personal 
checks on a Detroit bank without blink. 
ing an eye, although they had never seen 
or heard of us and know that they never 
would again. 

You will have to be careful. Just be- 
cause a man is barefooted, squats on the 


floor, and wears a beard, and what looks} 


like a bed sheet, this does not mean that 
he is a whit less intelligent than you are 
Indeed, he may be much more subtle. 
And while he visits with you he may bk 
surprised or amused by your sluggish 
mental processes. 

The typical Asian is dignified. He has 
infinite poise. I have never seen a 
angry Asian above the common labor ot 
servant class. The Asian is diplomatic 
and his diplomacy is sometimes startling 
For example, if you propose a plan 0 


submit a short report to an Asian official} 


he will usually not react to it right away, 
even if the plan or the report is simpk 
enough. He does not want to offend 
you. 


If he responded promptly the in| 
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plication would be that he understood 
your plan or report immediately, and 
hence, that it is superficial. 

Religion is very important to an Asian 
unless he is a communist, and then anti- 
religion is just as important. You may go 
to church on Sunday only because it is 
the thing to do; or you may not go at all. 
But the Asian’s religion is the most im- 
portant factor in his life. It is not only a 
mode of worship, it is a code of deport- 
ment, a standard of values, a complete 
and dominating philosophy of life. Every- 
thing he thinks or does is referred to it. 
To make a remark, or in any other way 
to slight religion, either the Asian’s or 
your own, is an error of the first mag- 
nitude. 

The Asian does not like to be lectured. 
Neither, of course, does anybody else. 
He wants to know your ideas about the 
teaching of fluid flow or circuits, for ex- 
ample, but your suggestions have to be 
as from one professional person to an- 
other. The slightest indication of the 
expert instructing the novice will ruin 
everything. It may be good not to ex- 
press opinions the first month or two un- 
less the Asian insists upon it. It is much 
better to tell him that you will have to 
get adjusted to his way of doing things 
and to learn about his special require- 
ments before handing out advice. 

Some procedures may surprise you. 
Engineering college students may go on 
strike or sue the college in the courts if 
they don’t like an instructor or if they 
think the examinations are too hard. A 
professor came into my office and, with- 
out a word to me, unzipped my brief case 
and looked in it for something he wanted. 
It all depends on what I am used to. 
Without knowing it I may be doing a 
dozen things which grate upon his sen- 
sibilities just as he may grate on mine. 


Important Matters 


There is one point about which the 
Asian is particularly sensitive. He deeply 
resents the slightest suggestion that West- 
em peoples are superior to Eastern peo- 
ples. It is disastrous even to think they 
are because the Asian is a remarkably 


| discerning person and you will betray 


your thoughts to him by a hundred little 
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signs when you are sure that they are 
securely locked up in your brain. 

Many a sincere, charitable, kind 
hearted and sympathetic American who 
came out with the best intention “to help 
these poor people” has had to be recalled 
in more or less disgrace. 

Basic to the whole consideration is rec- 
ognition of the common dignity of all 
men. In so far as he is a human being, 
the most ragged beggar in Pakistan is the 
equal of the chairman of the biggest cor- 
poration in the world. They have in 
common the dignity of the human being; 
they have more in common than we 
ordinarily realize. 

A young Asian invited me to join him 
in a coffee shop. When we had finished 
the cakes and coffee, he leaned forward 
over the table and summarized his re- 
marks about as follows: “Westerners have 
been able to dominate Asians over sev- 
eral centuries, but the Westerners have 
done so by the cultivation and practice 
of vices—greed and violence—which we 
consider beneath us. Asian nations are 
tossing out Western rulers in quick suc- 
cession just now, not so much for ex- 
ploitation and cruelty, but rather because 
they will no longer put up with Western 
uppishness. We should like to have your 
abundance of automobiles, telephones 
and television, but American cars, radios 
and television are merely incidental fea- 
tures of a mode of life and by no means 
the earmarks of a fundamentally superior 
culture.” 

At home, it is results which count. If 
you get results your associates will toler- 
ate all kinds of deficiencies in your make- 
up, if you have them. Conversely, in 
Asia what counts is who you are, what 
you are, and how you deport yourself. 
If you are an acceptable personality and 
have been approved by both local citizens 
and Westerners, they will tolerate some 
deficiencies in your performance, if your 
performance is deficient. Best of all, ob- 
viously, is a combination of superior per- 
sonality and superior performance. 


Internationalists? 


These suggestions are based principally 
on the experiences we have had in the 
past two years. But the manuscript has 
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been read by Asians, Americans and 
other Westerners with long experience 
in various Asian countries. All are agreed 
that the situation of the foreign engineer- 
ing educator in Pakistan is fairly repre- 
sented. 

Foreign service gets into people’s 
blood. You may return for a second tour 
of duty, or even take on a succession of 
assignments abroad. Then you will be- 
come what some of us call a “professional 
internationalist.” You will then have a 
variety of experiences, some of them 
amusing. Let me relate one, although 
I am not an internationalist. 
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At the Istanbul airport I had a pleas. 
ant visit with a kindly young man whose 
job it was to weigh the baggage. We 
were waiting for the checking-in office to 
open. When it did open he weighed ow 
things without the portable typewriter, 


_camera and field glasses which I carried, 


He told us the baggage weighed 132 


pounds. I protested that the baggage had 


weighed less than 125 pounds at Detroit, 
New York, Paris, Zurich and Athens, in- 
cluding the typewriter, field glasses and 
camera. In all seriousness, he replied, 
“Quite obviously the scales in those 
places are incorrect.” 


HOFSTRA TO GIVE ENGINEERING SCIENCE DEGREES 


Hofstra College will offer two degree programs in Engineering Science, starting 
with the 1960 fall semester, President John Cranford Adams has announced. 


The first of the two programs is the Bachelor of Arts in Engineering Science, a 
curriculum designed for the student who wants a broad, general, educational back- 
ground in the liberal arts, and introduction to the field of engineering. This plan 
will require a minimum of 33 hours in engineering courses. It will not prepare the 


student to work as a professional engineer, but will provide the basis for professional | 


engineering specialization at the graduate level of study. 

The second program, the Bachelor of Science in Engineering Science, has been 
designed for the student who wants professional engineering training at the under 
graduate level. It will require 68 hours of engineering courses, plus numerous hous 
in mathematics, physics, and chemistry. Elective subjects during the senior year wil 
permit the student to choose technical areas to study in depth. On completion of the 
course, he will be prepared to enter industry or to continue with graduate work. 

The College announced it will, at the same time, continue two long-established 
cooperative degree programs in engineering with Brooklyn Polytechnic Institute and 
Columbia University. The former plan permits the student to complete his first two 
years of basic study at Hofstra, and his last two years at the Institute for a Bachelor 
of Science in Engineering. A five-year program, leading to the Bachelor of Arts 
degree from Hofstra and the Bachelor of Science in Engineering from Columbia, 
allows the student to take his first three years at Hofstra. 
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Technical Education and Research in India 


MICHEL G. MALTI 


Professor of Electrical Engineering 
Cornell University 


Introduction 


My knowledge of Technical Education 
in India was acquired through a two 
year (1955-57) tour of duty, at the Uni- 
versity of Roorkee, Roorkee, U. P. India, 
under a contract between Rensselaer 
Polytechnic Institute, Troy, N. Y. and the 
International Cooperation Administra- 
tion, Washington, D. C. 

During these two years I lectured for 
periods varying from four days to four 
weeks at the following educational insti- 
tutions: Indian Institute of Science, Ban- 
galore, Mysore State; Birla College of 
Engineering, Pilani, Rajasthan State; M. 
B. M. College of Engineering, Jodhpur, 
Rajasthan State; and Bihar Institute of 
Technology, Sindri, Bihar State. While 
these are by no means the only Technical 
Institutions, they are certainly typical and 
afford a fairly good sample of Engineer- 
ing education in India. 

It should be here emphasized that 
India is not a backward country. The 
University of Roorkee is over 110 years 
old and counts among its alumni some of 


| the most distinguished world authorities 


in civil engineering, particularly in irriga- 
tion and the development of water re- 
sources. Ever since India became inde- 
pendent the number of Indian Univer- 
sities has almost doubled from 18 before 
independence (1946) to 33 as of J954, 
and the end is not yet in sight. The out- 
put of engineering graduates has risen 
from 1,000 before independence to 4,000 
in1954. Just before I left India the Uni- 
versities were expanding their facilities 
to double this latter number by 1960. 





A paper presented at the Meeting of 
the ASEE in Berkeley, California, 
June 16 to 20, 1958. 





Technical Institutes were built, 
equipped and put into operation within 
a short span of a few years. Among 
these are the Indian Institute of Tech- 
nology at Karagpur, West Bengal State, 
which started functioning in 1952, Bihar 
Institute of Technology at Sindri Bihar 
State, established a year later, and M. 
B. M. Engineering College a year later 
at Jodhpur, Rajasthan State. 

Nor is there any lack of leadership in 
education. Dr. A. N. Khosla, Vice Chan- 
cellor of Roorkee University, with whom 
I had the privilege of intimate associa- 
tion during my tour of duty in India, is 
not only an engineer of international 
reputation but is also a man of vision, an 
enthusiastic Indian patriot, a friend of 
the United States, and a highly efficient 
executive. Dr. Deshpande, Principal of 
Bihar Institute of Technology, is the 
founder of that Institute. He cleared 
the ground of trees, planned and con- 
structed the campus, selected teachers, 
and put it into operation. Professor 
Garde of M. B. M. College, Jodhpur, left 
his professorship at Roorkee University 
to found that college and, like Dr. Desh- 
pande, built it from the ground up. 
Principal Lakshminarayanan, Birla Col- 
lege of Engineering, is another pioneer 
who planned that college and now super- 
vises its activities. All these men and 
many others like them are a source of 
hope for the rapid and intelligent prog- 
ress of engineering education in India. 

India’s constitution is similar to that 
of the United States. India has a Union 
Government (federal government) and 
28 state governments. Educational in- 


1 Note: The Vice Chancellor in an Indian 
University corresponds to the President of 
an American University. The Chancellor is 
the Governor of the State in which the Uni- 
versity is located. 
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stitutions within a state (except the few 
private institutions) are generally sup- 
ported partly by that State Goverement 
and partly by the Union Government. 
Others, like the Indian Institute of Tech- 
nology at Karagpur and several research 
institutes, are supported by the Union 
Government. Both the Union Govern- 
ment and the state governments have 
been generous in their support of educa- 
tion and research. The Union Govern- 
ment of India spent in 1954 over 244 
million rupees (about 50 million dollars) 
on higher education. This constitutes 
5% of the total expenditures of the Union 
Government. Converted into terms of 
our budget this represents 3.5 billion dol- 
lars which might have been appropriated 
for higher education by our Federal Gov- 
ernment of which alas! only about 280 
million dollars was spent in aid to higher 
education in the United States in 1954. 

Finally, the Ministry of Education in 
the Union Government and the various 
ministries of education in the state gov- 
ernments are awake to the value of edu- 
cation in general and technical education 
in particular. These ministries are led 
by men some of whom I was privileged 
to know. They impressed me with their 
ability and their dedication to the serv- 
ice of their country. 

We might therefore conclude that on 
the whole the outlook for technical edu- 
cation in India is very bright indeed. Let 
us now discuss the subject in great detail. 
For this purpose I should like to present 
my discussion under the following head- 
ings: 


a. Students Seeking Technical Edu- 
cation 

b. Curricula 

. General Capability and Availability 
of Faculty Personnel 

d. Equipment and Library Facilities 

e. Cost of Technical Education 

f. Opportunities for Employment 

g. Research Institutes 


ie) 


Students 


Like all countries which have been re- 
cently liberated from foreign domination, 
India realizes that its future depends 
upon its industrialization. This realiza- 
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tion is universal. Hence it is easy to 
understand why to every available stu. 
dent vacancy in technical schools there 
exists anywhere between twenty and 
thirty applicants. In order to use the 
facilities of technical institutions to the 


- best interest of the nation, Indian Uni- 


versities adopt the competitive entrance 
examination system. Sometimes in the 
early spring the registrar of a university 
advertises in the newspapers the date and 
the place of the competitive examination 
and solicits applications from all those 
who wish to compete. The competitive 
examination covers the physical sciences, 
mathematics and English (English is at 
present the language used for all tech- 
nical education in India). The examina- 
tions are corrected, the standing of the 
student is determined by the grade he 
makes and the number of men who can 
be admitted (from 3% to 5% of those 
examined) is taken from those whose 
grades head the list. 

This system of student selection results 
in a high mentality of the student body. 
It unfortunately excludes students who, 
although not possessing the mental quali- 
fications, have other desirable qualities 
for success and who could, perhaps, be 
picked if part of the examination was di- 
rected toward the discovery of such 
qualities in the prospective student. It 
is the author’s opinion that some excellent 
material is lost to the Indian nation 
through this inequitable selection of the 
student body. 

In spite of its defects this selective 
system results in an excellent student 
body. The students are alert, responsive, 
and hard working. Moreover, unlike 
American universities, Indian universities 
do not suffer from a high rate of attrition. 


Thus, whereas in the United States some f 


60% of the freshmen do graduate, almost 
100% of the students entering Indian 
universities get their degrees or diplomas 
Those who do not graduate fail because 
of economic or health reasons rather than 
for scholastic inaptitude. 

Another factor which contributes to 
better scholarship among university stv- 
dents in India is the absence of distrac- 
tions. Thus, there are no weekly football 
games, no basketball games, no national 
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or collegiate baseball games, no dates 
with girls, no fraternity activities, no tele- 
vision, a very slight amount of radio, very 
few magazines and on the whole very 
little to distract a student from his stud- 
ies. It is not the author’s intention here 
to pronounce these distractions as posi- 
tively harmful to the students. Indeed 
it should be emphasized that extracur- 
ticular activities have a useful and vital 
place in the life of a student. They tend 
to develop qualities among our students 
which give them balance and maturity. 
However, some American students lay 
too much stress on these activities and too 
litle on their scholarly pursuits. It is 
these students who fail in their work and 
contribute to the high rate of attrition in 
American universities. It must not be 
concluded from this that the university 
student in India does nothing but study. 
Games and sports are an integral part of 
every university. The students play ten- 
nis and squash. They have occasional 
football matches (Rugby type). They 
swim and even row boats. They have 
annual athletic meets which last a few 
hours. These sports, although encour- 
aged by the universities, are neither 
highly organized nor are they income- 
producing. There is no hero worship of 
athletes in Indian Universities. 

One important difference exists be- 
tween the American student and the In- 
dian student. Wheras the American stu- 
dent welcomes menial labor the Indian 
student shuns it like the plague. The 
reason for this is that menial labor is 
done by a caste far inferior to that from 
which the student body is generally 
drawn. A student performing menial 
work automatically steps down to that 
lower caste. The caste system is quickly 
vanishing in India. Through the efforts 
of Gandhi, Nehru and other leaders who 
recognize its faults, the caste system has 
been abolished by legislation. It is, how- 
ever, not easy to abolish a custom thou- 
sands of years old on which the very 
structure of a society is built. Hence 
wise administrators, such as the Vice 
Chancellor of Roorkee University, have 
introduced Shramdan (voluntary labor) 
in order to give a practical application 
of these laws in Indian universities. 
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Shramdan requires every Indian student 
to do voluntary menial labor as an extra- 
curricular activity. One of the tangible 
results of Shramdan in the University of 
Roorkee is an addition to the Students’ 
Club building which has doubled its floor 
capacity and which was done exclusively 
by student labor supervised by members 
of the faculty. Another students’ project 
is a swimming pool designed according to 
olympic specifications and constructed 
mainly by the students under Shramdan. 
A third project is an open air theater and 
parking lot designed and constructed by 
the students. Each student spends an 
hour a day on Shramdan. Thus a total 
of 1,200 student hours of voluntary labor 
are spent every day at the University of 
Roorkee or about 200,000 man-hours per 
academic year. New and useful Shram- 
dan projects are created by the fertile 
mind of Dr. Khosla, Vice Chancellor of 
the University, and are immediately put 
into effect by the student body under the 
supervision of the faculty. 

Before leaving this subject of the stu- 
dent body, it is well to inquire what hap- 
pens to the 95% of the applicants who 
are refused admission to a university be- 
cause they failed to be among the top 
5% of those who took the examination. 
Well, about 5% of these succeed in the 
examination for the diploma course. The 
remainder have no chance to become en- 
gineers. A few take examinations for 
less difficult vocations (clerks, stenogra- 
phers, and white collar workers), others 
seek government service as policemen, 
soldiers, railway employees, postal em- 
ployees, etc., and still others become 
tradesmen. Some are without jobs. It 
is this idle group of young men who are 
a great concern to the government and 
the community. One of the greatest 
problems which India faces today is to 
supply work to these idle young men. 


Curricula 


Unlike American universities, Indian 
universities offer varying courses. For 
the undergraduate student, there are 
diploma courses and degree courses; and 
for the graduate student, there are re- 
fresher courses, and specialized courses 
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leading to advanced degrees. Let us ex- 
amine these courses in detail. 

a. The Diploma Courses—The diploma 
courses are intended to develop over- 
seers, draftsmen and other non-profes- 
sional men who are associated with en- 
gineers. The emphasis in these courses 
is less on the theory and more on the 
practical aspects of engineering. In 
Roorkee University, assocated with elec- 
trical engineering, there are diploma 
courses in drafting, wiring, and the care 
and repair of electric machines. Each 
course lasts for two academic years, at 
the termination of which the successful 
student receives a diploma. Plans are 
under way to expand these courses to 
three years. Overseers are in great de- 
mand in India. Hence virtually all grad- 
uates are employed. A great deal could 
be done to improve the diploma courses 
through specialization. These courses 
would serve the needs of the country far 
better if their object were to turn out 
competent electricians, plumbers, me- 
chanics, machine tool operators, tool and 
die makers, foundry men, carpenters, 
radio repair men, automobile mechanics, 
etc. Such tradesmen are extremely rare 
in India and their scarcity will retard ma- 
terially the progress of India’s industrial- 
ization. 

It is my considered opinion that a 
thorough overhauling of these courses is 
absolutely essential if the needs of indus- 
trialized India are to be met. In the not too 
distant future India will find itself short 
of men who are thoroughly acquainted 
with modern tools and modern industrial 
techniques. 

I should like to remark here that the 
Indians are extremely capable craftsmen. 
Their silk saris, their ivory and rosewood 
work, their inlays of ivory on wood or of 
silver on iron, their brass work, in fact 
all their handicrafts reveal their excellent 
ability to execute detail and their infinite 
patience. It should be easy to train In- 


dians in modern technical processes. In 
fact there is every reason to expect that 
they have the talent and ability to be- 
come excellent tool and die makers and 
superior tradesmen. 

b. The Degree Courses—The degree 
courses in the better technical schools re- 
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quire four years. There are some uni- 
versities, including Roorkee, which grant 
an engineering degree after three years 
of study. Plans are underway, however, 
to expand the training period in those 
universities to four years and thus make 
the engineering course a four year course 


‘throughout India. 


c. Refresher Courses—These courses at 
Roorkee and other universities extend 
over periods of three months. The se- 
quence in Roorkee is one period of three 
months in civil engineering followed by 
one period in electrical engineering, a 
period in civil engineering, and a period 
in mechanical engineering. Thus four 
refresher courses are offered each calen- 
dar year, two in civil and one each in 
electrical and mechanical engineering. 
The teachers in these courses are drawn 
from the faculty as well as from special- 
ists outside the university. Each three 
months’ period is divided into two in- 
dependent periods of six weeks each and 
the student has the choice of staying six 
weeks or three months as his circum- 
stances require. These courses consti- 
tute an extra service rendered by the 
university to the public. The experiment 
is new in India and deserves the support 
of the Government and private industry. 

The students of these courses come 
from government departments and pri- 
vate industry. Their tuition and ex- 
penses are paid by the employer. They 
are mature and experienced engineers. 
Their ages range from 30 to 50. I had 
the privilege of teaching two refresher 
courses during my two years’ stay in In- 
dia and found the men eager, enthusiastic 
and hard working. 

d. Graduate Courses—When I was at 
Roorkee there were no opportunities 
available for graduate study and research 
leading to the Ph.D. degree. The Vice 
Chancellor appointed a committee and 
assigned to it the task of drafting rules 


and regulations for the Ph.D. degree > 


This committee held several meetings 
and emerged with regulations similar to 
those of any first class American uni- 
versity. 

The master’s degree is awarded for 
one year’s residence involving cours 
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work and a project which requires a 
moderate degree of original thought. 

e. The W.R.D.T.C.-A new experi- 
ment in education was started at Roorkee 
University to implement one of the deci- 
sions of the Bandung Conference of the 
Asian-African countries: “In matters of 
technical aid, economic and cultural co- 
operation and exchange of experience, 
the countries of Asia and Africa will be 
reaching out to each other with the firm 
determination of benefiting by each 
other’s experience on the basis of mutual 
cooperation viewed in the larger context 
of world cooperation.” The Water Re- 
sources Development Training Center 
(W.R.D.T.C.) at Roorkee University is 
an institute of advanced study in water 
resources and their use for irrigation, 
food control, navigation and electric 
power. Students who take this course 
must be graduate engineers with five 
years of engineering experience (officer 
enginers). The course covers such top- 
ics as river valley projects in India, 
Bhakra-Nangal Project, dams, mass con- 
crete and its properties, concrete and 
masonry dams, laboratory aids to design, 
project investigation, treatment of foun- 
dations, flood control, design of power 
plants, earth dams, hydrology and dimen- 
sional analysis. The teachers for these 
topics are seasoned specialists invited by 
the university for periods varying from 
afew days to a few weeks or months to 
lecture on their specialties. Specialists 
selected from among the Faculty of the 
University also participate in this pro- 
gram. Finally the University of Roorkee 
has the support of the Union Government 
of India which through the United States 
Technical Cooperation Mission and the 
International Cooperation Administration 
sends specialists for this purpose. Be- 
sides attending lectures, the students go 
on conducted tours to various dams, river 
valley projects, hydro-electric power 
plants, irrigation projects and other water 
resources development centers in which 
India abounds. 

The presence of Dr. Khosla, a world 
authority on the development of water 


' Tesources, as the Vice Chancellor and Di- 


tector as well as guiding genius of this 
experiment has added great prestige to 


TECHNICAL EDUCATION AND RESEARCH IN INDIA 723 


W.R.D.T.C. This experiment in higher 
education has far reaching possibilities 
and the University is sparing no effort to 
make it a success. 


Faculty 


Although the buildings and equipment 
in a university can be erected and in- 
stalled within a short period of one or 
two years, time is required to educate 
the faculty. Hence, we find the unhappy 
situation in India of an excellent student 
body confronted by an inexperienced, 
poorly trained and poorly paid faculty. 
This must not be construed as a reflec- 
tion on all the members of all the facul- 
ties of Indian universities. In my con- 
tacts with various educational institutions, 
I have come across some of the most 
capable and most experienced teachers. 
Indeed some are brilliant, as witness Sir 
C. V. Raman, a Nobel Prize winner in 
physics. On the whole, however, the 
faculties are not as good as one would 
wish. The Government of India is alert 
to this problem. The Ministry of Educa- 
tion, during my last year in India, was 
studying the institution of a scholarship 
scheme whereby the Government would 
select a certain percentage of each grad- 
uating class for scholarship awards. The 
holders of these scholarships would then 
become graduate students—instructors— 
researchers in Indian universities. They 
would spend three years doing graduate 
work towards a master’s degree, teaching 
under the guidance of a capable profes- 
sor and doing research. After this pe- 
riod of training they are either assigned 
teaching posts in their field or allowed to 
pursue further graduate study, research 
and teaching for another period of three 
years at the end of which they are 
awarded the Ph.D. degree and assigned 
to a higher teaching post. 

At the time I left India this plan had 
not been approved by the various minis- 
tries concerned. I feel certain, however, 
that it will be put into effect much to the 
benefit of higher education in India. 

Another plan consists of sending teach- 
ers or graduate students for study abroad 
in the United States, the United King- 
dom, Germany, Belgium, France the 
Netherlands, Switzerland, the Scandana- 
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vian Countries and Russia. This plan 
has been in existence for the past decade. 
It is however less desirable than the first 
plan because of the cost involved. Thus 
the cost of five to ten scholarships under 
the first plan is equivalent to the cost of 
only one under the second plan. The 
cost of course depends upon the cost of 
education in the foreign country to which 
the teacher or graduate student is sent. 
The need is urgent and the demands on 
the budget of the Government of India 
do not allow the luxury of sending many 
graduate students abroad. 

A third plan is the “Participant Pro- 
gram” instituted by the Goverment of 
the United States, whereby selected fac- 
ulty members are given scholarships to 
various educational institutions in the 
United States for a full year’s study with 
all expenses paid by the United States 
Government. This program suffers from 
the one year limitation and would be ef- 
rective, although costly, if the Indian fac- 
ulty member were allowed to remain un- 
til he gets his Ph.D. Another defect of 
the Participant Program is that it at- 
tempts to improve the knowledge of those 
already in the teaching profession rather 
than to create new teachers, which are 
really the more urgent need of India. 

Fourthly there is the program of fur- 
nishing American teachers to Indian uni- 
versities. This takes two forms: the Ful- 
bright Program and the I.C.A. Program. 
Under the provisions of the Fulbright 
Act, monies due the United States, from 
the sale of surplus equipment after World 
War II, are retained by the Foreign Gov- 
ernment and used to pay salaries and ex- 
penses of American professors who go to 
India. Under the I.C.A. Program a con- 
tract is entered into between I.C.A. 
Washington and an American University 
to supply faculty members to a selected 
group of Indian universities. These 
American educators go to India for vary- 
ing periods of six months to two years 
and help the Indian University to which 
they are assigned, in teaching, doing re- 
search, guiding graduate work or organ- 
izing laboratory facilities, curricula etc. 
I believe that the United States is render- 
ing a very much needed service to India 
in sending its educators to perform such 
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tasks. I also believe that American edu- 
cators who go to India under this pro. 
gram are ambassadors of good will and 
contribute to the understanding between 
these two great nations. The cost of 
this program is very small indeed com. 
pared with the good will it creates and, 


’ from my own experience, I support it 


whole heartedly. 

Russia is sending help to India along 
lines similar to those of I.C.A. Washing. 
ton; the British Commonwealth also sends 
educators to India under the Columbo 
Plan. Finally the U. N. has a mission in 
India, one of whose objects is to aid in 
India’s educational problems. 

Thus, India is fully cognizant of the 
problem of staffing its new universities 
and technical institutes, and raising its 
standard of technical education. The 
Government of India is doing its utmost 
to solve this problem alone when it can 
and with the help of friendly nations 
when this help is needed and requested. 


Equipment and Libraries 


Equipment is a necessary part of all 
technical education. It is needed for 
both undergraduate and graduate study. 
The laboratories for undergraduate teach- 
ing are, on the whole, adequate, although 
improvement is necessary in most cases. 
The equipment for graduate work is al- 
most non-existent and its procurement 
from foreign countries involves delays 
and red-tape which are hard for us even 
to visualize. I.C.A. Washington realizes 
this situation. Hence, it invariably in- 
cludes, in its contracts with American 
educational institutions, provisions for the 
purchase, in the United States, of equip- 
ment which the American teacher deems 
necessary to carry on his duties in India. 
Our government has also entered into an 
agreement with the Indian Government 
to allow all such equipment to enter In- 
dia duty free. Through these provisions 
many Indian technical institutions and 
universities have received much needed 
American equipment for both undergrad- 
uate and graduate instruction. The need 
is, however, extremely great and the gov- 
ernments of India (both State and Un 
ion) have supplied much of the equip 
ment through appropriations to technical 
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education. In this connection may I 
here state that the Indians are a very 
proud people. They appreciate the help 
they are receiving from the United States 
and other foreign governments but they 
do not seek handouts. Indeed they look 
at the problem just as we do, of coopera- 
tion among peoples and nations for a bet- 
ter, happier and more peaceful world. 
This is why they like the names of Tech- 
nical Cooperation Mission (T.C.M.) 
which is the representative in India of 
the International Cooperation Adminis- 
tration (I.C.A.). This matter can not be 
overstressed. It is the cornerstone of suc- 
cess in our relations with India and 
should be the watchword of every Amer- 
ican who accepts a foreign assignment. 
India is indeed ready and willing to co- 
operate with other nations under similar 
conditions. The Water Resources Devel- 
opment Training Center (W.R.D.T.C.) 
is one instance of such cooperation. 

Just as essential as equipment are good 
technical libraries. Books in India are 
extremely expensive. There are very few 
technical books written by Indian authors 
and published in India. Hence most 
technical books are imported either from 
the United States or from the United 
Kingdom. An eight dollar book in the 
United States is worth Rs 40 in India. 
It does not take many books to exhaust 
library appropriations. No student can 
afford to buy books at such fabulous 
prices. McGraw Hill Book Company 
has found one solution to this problem. 
They have had some of their more pop- 
war books reproduced in Japan at a cost 
equal to about one third the cost here. 
These books are distributed throughout 
the Far East and have done much to 
lighten the financial load of students and 
universitiy libraries. Most libraries, how- 
ever, need books and back volumes of 
technical magazines such as the A.I.E.E. 
Transactions, Electric Journal, the Elec- 
trical World, the Proceedings of the Brit- 
ish Institution of Electrical Engineers and 
the Bell Technical Journal to mention 
only a few publications in the field of 
electrical engineering. If anyone reading 
this paper wishes to contribute his library 
to an Indian University, I shall be glad 
to see to it that the books are packed in 
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his home and shipped to that university 
at no cost to the donor and with as little 
inconvenience to him as possible. 

Because of the scarcity and dearness of 
technical books, a very effective method 
of helping technical education in India 
is for the foreign teacher to write books 
or pamphlets in his specialty and have 
these reproduced in mimeographed form 
for the use of his and other students in 
India. I have no knowledge to what ex- 
tent this is done in India. I did act on 
this idea and caused to be published by 
Roorkee University and other universities 
the following series of lectures: 


a. Electric circuit analysis, based on 
my book Electric Circuit Analysis 
{mimeographed). 

b. Refresher course lectures on sym- 
metrical components and fault cur- 
rents as well as on transmission lines 
(mimeographed). 

c. Dimensional analysis 
graphed). 

d. Electrical machine design (mimeo- 
graphed). 

e. Magnetic and dielectric circuits 
(mimeographed ). 

f. The Rangue-Hilsch Tube published 
in the 1956 issue of the Roorkee 
University Annual Magazine. 

g. Fourier series (mimeographed). 

h. Symmetrical components and fault 
currents (published by the Indian 
Construction News). 

i. Laplace transforms (mimeo- 
graphed). 


(mimeo- 


Cost of Technical Education 


Education is extremely cheap in India, 
as compared with the United States. 
Most educational institutions are sup- 
ported by the State and Union Govern- 
ments. In this case they resemble our 
state universities. The tuition and fees 
are about Rs. 150 ($30) annually. The 
student spends about Rs. 1275 ($255) 
per academic year. This is about 10% 
of the annual educational expense of an 
American student. The writer has no 
estimates on the average income of par- 
ents who send their sons to the univer- 
sities in India. A fair guess, however, 


would be between Rs. 300 and Rs. 400 
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per month. Thus it takes three or four 
months’ salary to pay the expense of a 
child in a university. What makes mat- 
ters worse is that there exist no oppor- 
tunities for self help. Menial labor is 
shunned by Indian students and there is 
little likelihood that the American system 
of student self-help will ever be popular 
in India. It would therefore appear that 
the only method of solving the economic 
problems of Indian students is through 
loan funds and scholarship grants. The 
need for student help is so great that 
the Vice Chancellor of Roorkee Univer- 
sity started a successful campaign among 
faculty, alumni and others to establish a 
student loan fund which could be used 
by the University to relieve temporarily 
the financial needs of some highly de- 
serving students, who, through death of 
a parent or some financial reverses, can 
not continue their education without as- 
sistance. 

Here is an opportunity for the Ford 
Foundation, which is doing excellent 
work in India, or some other philan- 
thropic organization, to lend a helping 
hand not only in Roorkee University but 
also in other universities of India. I 
would suggest that the donor match such 
student aid funds rupee for rupee that 
the universities are able to collect from 
their alumni and friends. 


Opportunities for Employment 


India has the anomaly of industrialyz- 
ing rapidly, graduating an increasing 
number of engineers and yet being un- 
able to offer employment to all its en- 
gineering graduates. Generally all civil 
engineers ultimately find jobs. This is 
not the case with mechanical and elec- 
trical engineers. This situation is un- 
believable but it is true. A complete 
analysis of this problem is beyond the 
scope of this paper. Suffice it here to 
say that because the greater proportion 
of Indian industry is owned and con- 
trolled by the government, red tape is 
inevitable. This results in a lag of sev- 
eral months between the time a student 
graduates and the time he is employed. 
Thus there always exists a group of un- 
employed engineers among the recent 
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graduates. A second factor is that pri- 
vate industry is loath to invest money in 
a program of training cadet engineers, 
Nor does private industry offer security 
to its engineering employees. Hence 
technical graduates are not attracted to 
They prefer govern. 
ment jobs even though these necessitate 
a period of initial idleness. The Govem- 
ment of India, the universities and Indian 
industry are cognizant of the situation 
and are seeking ways and means to 
remedy it. 


Research Institutes 


Side by side with the building of new 
universities and new technical institutes, 
the Government of India, since independ- 
ence in 1948, created the Department of 
Scientific and Industrial Research, “to su- 
pervise and coordinate research work un- 
dertaken by the State and private insti- 
tutions.” Subsequently this department 
became a part of the Ministry of Natural 
Resources and Scientific Research which 
was established early in 1954. 

The Council of Scientific and Industrial 
Research is an autonomous government 
body whose purpose is “establishing, 
maintaining and managing laboratories 
and institutions devoted to scientific and 
industrial research.” The Council awards 
research scholarships and fellowships and 
utilizes the results of research for the de- 
velopment of industries. It also pub- 
lishes scientific papers and journals to 
disseminate information on scientific and 
industrial matters. 

The activities of the council are 
financed mainly by the Union Gover- 
ment. The grant for recurring expenses 
in 1953-54 was Rs. 17,400,000 (approx- 
imately $3,500,000). The estimated ex- 
penses for 1955-56 was Rs. 21,394,000 
(approximately $4,300,000). Grants of 
lands and buildings are given to the 
council whenever it plans to establish a 
research institute. The costs of land, 
buildings and equipment are non-recur- 
ring expenses and are not included in the 
above figures. Hence these figures do 
not represent the total expenditure of the 
Government of India on scientific and in- 
dustrial research. Since independence, 
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fourteen national research laboratories, 
which undertake both fundamental and 
applied research, have been established. 
The cost of these laboratories up to 
March 1955 was Rs. 41,786,000 (about 
$8,400,000). 

To show the importance which India 
attaches to research, it is well to note 
that the council is administered by a gov- 
eming body with the Prime Minister as 
President and the Minister for Natural 
Resources and Scientific Research as Vice 
President. Other members of this gov- 
eming body include representatives of 
the Ministry of Finance, of Business, and 
of Industry. The governing body re- 
ceives advice from a board consisting of 
nineteen men of whom nine are eminent 
scientists. It has twenty-five research 
advisory committees in various fields. 

Besides the newly established insti- 
tutes of research there are others either 
entirely privately supported or financed 
partly by the Union Government. 

The author would like to call particular 
attention to the laboratories of the Indian 
Academy of Science (Raman Institute) 
in Bangalore. Sir C. V. Raman is a 
Nobel Prize Laureate in physics. He is, 
without a doubt, the greatest Indian 
physicist. He gave all his accumulated 
funds as well as the Nobei Prize money 
to establish this institute of research 
which in five years published 94 papers 
describing the researches of Dr. Raman 
and his colleagues in various fields of 
physics with particular emphasis on crys- 
tal structure, luminescence, irridescence 
and other optical phenomena. The 
author had the pleasure of spending an 
afternoon with Sir C. V. Raman, a gentle- 
man in his middle sixties with the en- 
thusiasm of a youth for his institute and 
its researches. The only support which 
he or his institute receive from the Union 
Government is his salary of about $400 
as National Professor of Physics. He 
shares this salary with his colleagues, tak- 
ing for himself only what is absolutely 
necessary to supply his and Mrs. Raman’s 
very simple wants. He refuses any gov- 
emment help for his institute because he 
wants to keep it strictly a private ven- 
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ture. His other sources of income are 
little contributions from friends and ad- 
mirers. I have never met a more devoted 
individual to the cause of science. I 
promised Dr. Raman to tell his story to 
America in the hope that it will touch 
the heart of some philanthropists or an 
organization which might give his insti- 
tute the needed financial backing. 


Conclusion 


This paper may be summarized as 
follows: 

a. India, since independence, has 
forged ahead in technical education both 
through its own efforts as well as with 
the aid of other friendly nations includ- 
ing the United States. 

b. The students in India are highly in- 
telligent because they are selected on 
the basis of an entrance examination. 
They do not suffer distractions arising 
from extra curricular activities. They 
shun menial labor. 

c. Indian universities offer courses not 
generally offered by American universi- 
ties. These include the diploma courses 
and the refresher courses. 

d. A new experiment in international 
graduate work has been established in 
Roorkee, namely the “Water Resources 
Development Training Course.” 

e. In general the faculties of Indian 
universities need improvement which the 
Indian Government is doing its utmost to 
effect. 

f. The equipment for undergraduate 
study is adequate. However, the equip- 
ment for graduate study and research 
leaves much to be desired. 

g. The cost of technical education in 
India is very low as compared with its 
American counterpart. However, when 
attuned to the income of Indian parents 
it is very high. 

h. Opportunities for employment of 
technical graduates are not as good as 
they are in the United States. 

i. India since independence has estab- 
lished several research institutes, univer- 
sities, and technical institutes. The Un- 
ion Government of India spends rela- 
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Introduction 


It seems appropriate to open this 
presentation with an introductory quota- 
tion from the booklet prepared by Wil- 
liam Jenkins and the Coordinator’s Office 
for ICA Programs at the University of 
Kentucky. 

“Schoolbells ringing in postwar In- 
donesia signaled more than the begin- 
ning of the school term. Their mellow 
chimes heralded a new era in which one 
of the world’s newest republics set about 
the task of operating a school system by 
Indonesians for Indonesians. Formidable 
obstacles faced the dedicated men who 
undertook this work. The institutions of 
higher learning in Indonesia had been 
staffed in the main with Dutch profes- 
sors, most of whom departed shortly after 
the end of the 350 years of Dutch rule. 
Though physical facilities were adequate, 
a shortage of professors and laboratory 
equipment almost forced the Technical 
Faculty at Bandung to close in 1952. In 
this emergency foreign teachers were re- 
cruited by the government, a measure 
which gave the University one of the 
most cosmopolitan faculties in the world. 
Looking to the future, University and 
government officials appealed to the In- 
ternational Cooperation Administration 
of the United States Department of State 
for aid under this country’s technical aid 
program. Shortly thereafter, officials of 
the University of Kentucky were ap- 
proached and on July 2, 1956, a contract 
was signed whereby the University agreed 
to provide engineers and scientists quali- 
fied to join the Indonesian faculty and to 
assist in developing an effective program 
of research, public service, extension in- 





struction and graduate study. The Uni- 
versity of Kentucky welcomed this op. 
portunity to cooperate with the sister 
University in Indonesia. There was no 
question of Who For, or Why the bell 
tolled; the only question was How shall 
we answer its challenge?” 

From the outset, it was recognized that 
team work on the part of the University 
of Kentucky professors assigned to In. 
donesia would be paramout and the 
group was designated the Kentucky Con- 
tract Team. Initially a staff of 12 pro 
fessors was to constitute the Team and 
in 1958 the number was increased to 21. 
The rapid increase in the number of per- 
sons on the team was due to the rather 
abrupt departure of the Dutch professors 
late in 1957. The Kentucky Contract 
Team at Bandung cooperates with both 
the Faculty of Science and the Technical 
Faculty. Although the University of 
Kentucky’s professors are united in the 
Team, individual members are integrated 
into the various departments of the Uni- 
versity of Indonesia, working alongside 
of native Indonesian and Chinese Indo- 
nesian professors. The teaching loads 
are relatively light, permitting the Ken- 
tucky professor to assist his Indonesian 
counterpart in planning and organization. 
This phase of the program will have a 


more intensive long range impact than} 


the immediate value of the teaching con- 
tribution. For this reason especially, it 
becomes apparent that outstanding men 
are necessary for the Team to execute its 
responsibilities to the fullest potential. 


Lines of Responsibility 
The administration of a program 4 


diversified and complex as this extension} 
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center of the University of Kentucky, 
12,000 miles away, warrants considera- 
tion. First it seems desirable to review 
the organization of the International Co- 
operation Administration, which is a divi- 
sion of the United States Department of 
State. The head of ICA is a high rank- 
ing official in government, but neverthe- 
less, the crucial nature of some problems 
encountered in the administration of the 
Contract program requires decisions to 
be made at high levels of the State De- 
partment, beyond the authority of ICA. 
Because of this, extensive delays may be 
encountered and this has been a point of 
much misunderstanding between Amer- 
ican universities and ICA. The Univer- 
sity of Kentucky has been fortunate in 
that we have experienced unusually good 
relations with ICA. The offices of ICA 
in Washington which are most frequently 
involved with the administration of the 
contract are: a. The Project liaison officer, 
b. Contract Relations, c. Auditing. 

The United States Operations Mission 
in the foreign country is the administra- 
tive arm of ICA to which the Group 
Leader of the Team is responsible for 
certain aspects of the program. The 
USOM is responsible for many other 
programs in addition to those of educa- 
tional assistance, and in many countries 
the cooperating American university has 
experienced a lack of sympathy and co- 
operative attitudes from USOM. The 
experience of the University of Kentucky 
in working with the Mission in Indonesia 
has demonstrated excellent cooperation 
in every respect. Dean Herman Spivey, 
of the University of Kentucky Graduate 
School, wrote in an inspection report, “The 
Director of USOM, the Deputy Director, 
the Administrative Officer, and the Chief 
of the Education Division in particular 
have put themselves heavily in Ken- 
tucky’s debt for help far beyond the call 
of duty. . . .”. USOM offices help ar- 
range conferences, introduce staff mem- 
bers to Indonesian officials, and extend 
invitations to special social functions 
which frequently involve the American 
Ambassador and high ranking officials of 
the Indonesian Government. 

The University of Kentucky has a 
Committee on Foreign Programs which is 
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responsible for formulating policy on all 
activities involving foreign assignments 
of faculty members. This Committee is 
headed by Dean Spivey and includes 
representatives from the various Univer- 
sity departments and divisions. The Co- 
ordinator’s Office is responsible for ad- 
ministering the foreign programs in ac- 
cordance with the policies established 
by the Committee on Foreign Programs. 
This includes staffing, purchasing, travel 
arrangements, orientation, contract rela- 
tions and reports. Staff appointments 
require the joint approval of the Co- 
ordinator and the Dean of the College 
of the University of Kentucky under 
whose responsibility the subject matter 
field of the staff member falls. The 
home staff includes the Coordinator, part- 
time, and assistant coordinator, full time, 
two secretaries full time, and a graduate 
assistant part time. This staff is respon- 
sible for three ICA contracts, two in 
Indonesia and one in Guatemala. 

The Group Leader of the Team and 
the Coordinator’s office must work closely 
together to assure a smooth operation. 
The Group Leader has the additional 
responsibility of integrating the activities 
of the Team with those of the University 
of Indonesia, and this is not always easy 
because of the different educational con- 
cepts between most foreign and Amer- 
ican Universities. Furthermore, the 
Group Leader is responsible to the 
USOM for numerous non-academic 
matters. 


What is the University 
of Indonesia Like 

A vivid description is given in “In- 
donesian Adventure,” from which is 
quoted the following. 

“The two faculties with which the 
Kentucky Contract is concerned are more 
like separate colleges than faculties of 
the same college. And through custom 
they so operate. The Technical Faculty 
of the University was established by the 
Dutch in 1920 as a school of Civil Engi- 
neering. Dr. Sukarno, the President of 
Indonesia, was a member of its first 
graduating class as was the present dean, 
Professor Ir. Soetedjo. Between 1920 
and 1942, 120 engineers were graduated, 
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one-third of whom were Indonesians. As 
of September 1, 1956, when the Ken- 
tucky Team arrived, this faculty had a 
staff of 242, of which 96 held rank above 
that of graduate assistant. There were 
2,768 students enrolled. The Science 
Faculty was established in 1947 with de- 
partments of Mathematics, Astronomy, 
Physics, Chemistry and Biochemistry, 
Geology, Pharmacy and Meteorology. It 
has a staff of 164, forty-nine of which are 
instructors, or above. It has 1,205 stu- 
dents and since its founding has awarded 
57 Doctorandus degrees (M.S. equiv- 
alent) and six Ph.D. degrees. In the 
same period 268 students passed the 
Candidate’s (B.S. equivalent) examina- 
tion. Both faculties share the common 
problem of a lack of Indonesian teachers 
and a shortage of professors in particular 
areas brought about by the system of 
employing foreign professors on contracts 
of fairly short duration. Frequently stu- 
dents will be held back from completing 
their studies due to the lack of instruc- 
tors in a course which is required for 
graduation; Professor Penrod, Group 
Leader for 1956-57, noted in an article 
printed in the January, 1957, Kentucky 
Engineer, that at the beginning of the 
first semester of the academic year 1956— 
57 about 75 mechanical engineering stu- 
dents were waiting to take a course in 
internal combustion engines, because the 
subject had not been offered since 1953 
due to the fact that there was no pro- 
fessor available to give lectures in that 
area. Similar situations exist in both 
the undergraduate and graduate depart- 
ments of the Technical and Science Fac- 
ulties.” 

Indonesia has long followed the Dutch 
system of higher education. Officials of 
the University of Indonesia have come 
to realize that such a system, though 
productive of men of very high caliber, 
produces too few graduates and keeps 
those who do complete the course in 
school for too long a period. The Ken- 
tucky Contract Team has for some time 
been aware of this and several suggested 
curricula have been prepared by «staff 
members. 

Though contributions have been made 
in other areas, the Kentucky Team has 
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been of great immediate service in the 
classroom. All of the team members as. 
sumed normal teaching loads shortly after 
arrival. It is certain they brought a new 
approach to the Indonesian classroom, 
In the system currently being followed 
by the University of Indonesia there is a 
rather wide gulf between student and 
professor. The members of the Kentucky 
Team found the Indonesian student not 


unlike those of America in many respects, | 


As Dr. Hammaker has observed in an 
official report, the students are eager to 
learn, capable, responsible, possess te. 
freshing seriousness of purpose, and are 
most congenial to work with. Perhaps 
the Indonesian students found the Amer. 
ican professors, despite their approach- 
ability, a bit difficult, because several of 


the team immediately instituted quizzes, | 


a practice which professors of other na- 
tionalities had not been following. There 
were difficulties, of course. The lan- 
guage problem proved to be a barrier 
initially. 


but the students are far more competent 
in their own new language than in Eng- 
lish. They also have the problem of 
listening to English spoken in a variety of 
accents. 

In addition to the problem of lan- 
guage, there is the almost insurmountable 
obstacle of insufficient textbooks. This 
problem was temporarily solved through 


the expedient of mimeographed lecture | 
notes. A more lasting solution was found 


through the purchase of a large number 
of texts by USOM. 
There are still conflicts in schedule 


and some duplication of course work be | de 
pa 


tween the two faculties. This inevitably 
affects attendance, and sometimes pre 
vents students from getting courses a 
the time they should have them for theit 


work to follow an orderly pattern. Some} 


of the duplication of courses must in- 
evitably follow from time conflicts, and 
some time conflicts are irresolvable, but 
progress has been made in this area and 
more will be made. 

Despite the problems, members of the 
Kentucky Team have, in the classroom, 
on the campus, and in informal gather 
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The languages of the class | 
room are English and Bahasa Indonesia, | 
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ings, been able to teach. And teaching 
is the primary task of the professor. 

A problem as serious as the lack of 
textbooks for the student is the lack of 
adequate library facilities. There is at 
Bandung no general library in the Amer- 
jean understanding of the term. Nor are 
there sufficient books available in the 
many departmental libraries. To meet 
this urgent situation a Book Committee 
was appointed consisting of one member 
fom each of the following academic 
departments: Chemistry, Mathematics, 
Physics, Electrical Engineering, Mechan- 
ical Engineering, and Mining Engineer- 
ing. All academic divisions of the two 
faculties were requested to submit lists 
of needed books and from these lists the 
first book order was compiled. 

There is considerable laboratory equip- 
ment available at both faculties, but 
much of it is of a highly specialized 
nature. Laboratory equipment ordered 
in previous years seems to have been 
selected according to the needs of indi- 
vidual professors rather than on the basis 
of a unified program focused on student 
needs. Frequently the equipment or- 
dered arrived after the expiration of the 
contract of the professor who had placed 
the order and planned the use to which 
The same procedure 
was followed on the matter of equipment 
as that successfully used with book requi- 
sitions. A committee, composed of mem- 
bers from the departments concerned, 
conducted an exhaustive inventory and 
assessed the needs of the various depart- 
ments. On the basis of this inventory, 
and the suggestions made by various in- 


| dividuals, money was allocated to the 


departments for use in the purchase of 
equipment. Orders were placed in the 
first eighteen months of the contract for 
$70,000 worth of equipment to be paid 
for by contract funds. Much of this 
equipment has already been delivered, 
and is currently in use. Additional funds 
are to be made available for the purchase 
of equipment in the coming years. How- 
ever, the overall planning for the ex- 
penditure of these sums will depend on 
a number of factors. The problem of 
boratory equipment is directly con- 
nected to that of curriculum. 
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The changing industrial picture in In- 
donesia will also in some measure de- 
termine the needs of the University of 
Indonesia. As new techniques are intro- 
duced, new products and processes de- 
veloped, the nature of the equipment 
necessary for training the industrial and 
educational leaders who will guide In- 
donesia in the future will also change. 

In common with American universities, 
the University of Indonesia is experienc- 
ing growing pains. The physical plant 
must expand to meet the needs of the 
University. There are the familiar prob- 
lems of crowded classrooms, insufficient 
laboratory space, the need for more of- 
fices to handle the ever-increasing ad- 
ministrative burden. 

Financing this expansion is a local cur- 
rency problem; permanent buildings can 
only be erected and paid for by so-called 
counterpart funds. These funds repre- 
sent the Indonesian contribution to the 
cost of contract operations. 

The tentative budget for the calendar 
year of 1957 called for a local currency 
expenditure of approximately Rp 26,- 
000,000. The projected allocation of this 
money was eighty-five per cent to capital 
improvements, ten per cent to purchase 
of teaching equipment and supplies, five 
per cent to the administrative functions 
of the Kentucky Contract Teams. 


The Participant Program 


A most important facet of the program 
is the effort to develop at the University 
of Indonesia by 1965 a strong faculty of 
Indonesian nationals. Current members 
of the faculty, together with potential 
future members, are selected as partic- 
ipants for study in the United States. 
Each participant is committed to return 
to Indonesia and join the faculty of the 
University. Participants are selected by 
a Committee constituted of members of 
the contract team and senior professors 
of the University of Indonesia. To be 
selected, the participant must be of high 
ability and achievement and in addition 
must be dedicated to a teaching career. 

During the second year of the contract 
six participants were selected from thirty 
applicants, and for the next school year 
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seventeen have been approved. Because 
of the high qualifications, it has not been 
possible to fill all available openings for 
participants. A further detriment is the 
attitude of some Asians toward the 
United States, as depicted by a report 
in a newspaper in Pakistan, “We are 
somewhat skeptical about sending our 
students to America because there they 
are engrossed with inflated standards 
such as refrigerators and big automobiles. 
After returning home they don’t think 
that life is worth living without these.” 

As students at American universities, 
the participants enjoy no special privilege, 
but compete with their American class- 
mates on the same basis. In spite of 
language handicaps, all participants to 
date have made good records as graduate 
students in the United States. One, a 
physics major at the University of Chi- 
cago, made A’s and B’s; another, a chem- 
istry major at the University of Kentucky, 
ranked above the 90th percentile on every 
category of the graduate record exam, 
except than on English, and this was in 
the 70th percentile. The science stu- 
dents appear to be exceptionally well 
prepared, but the engineering students, 
from the Technical Faculty, have an 
over-emphasis on technician type courses 
rather than the more fundamental engi- 
neering science courses. 

Not only will the knowledge gained 
by these future professors while in the 
United States be of lasting value, but in 
addition the general attitude and impres- 
sions of our country will do much to 
foster the programs of our government. 
This example will demonstrate. 

Upon arrival in Lexington after only 
a brief stop in Washington, an Idonesian 
student commented on seeing two differ- 
ent railroad stations close together that 
he was surprised that the “State” would 
build two—why wouldn’t one do? I ex- 
plained to him that there were three 
competing private railroads serving Lex- 
ington and that each owned its station 
separately. It was almost incomprehen- 
sible to him that railroads were not State 
owned and that a city of 100,000 would 
need three different ones. 
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Impact of the Program on the 
University of Kentucky 


The impact on the University of Ken. 
tucky students is demonstrated by their 
wholehearted interest in promoting a 
book drive for the University of Indonesia 


’ Library. As reported in “Indonesian Ad- 


»”» 
venture, 


“Students of the University of Kentucky 
have generously contributed toward the 
solution of the book shortage through a 
Books for Indonesia project sponsored by 
Tau Beta Pi, the Engineering Honorary S$o- 
ciety. Mr. Robert Sparks, the president of 
the local chapter for the 1956-57 school 
year, and Professor Staley Adams, the fac. 
ulty advisor, worked tirelessly to make this 
drive a success. Nearly 2500 books on a 
wide variety of subjects were collected and 
sent to Indonesia as a gift from the American 
students to their counterparts in Bandung.” 


This experience together with others that [ 


are expected to follow will give our stu- 
dents a greater feeling of responsibility 
toward their fellow students in foreign 
countries. Association with participants 


on the home campus is expected to result f 


in many deep-rooted friendships of long 
endurance. 

The impact on the faculty of the Uni- 
versity of Kentucky is believed to be 
most rewarding. First, faculty member 
assigned to Indonesia have an educa 
tional experience that is almost beyond 
comprehension. Their understanding of 
human behavior is broadened immeasu:- 
ably. Of equal importance is the in 
tensification of their awarness of the im- 
portance of international affairs. Cer. 
tainly upon their return these experiences 
and adventures will be shared with their 
students and their friends in the com- 
munity. The challenge of a teaching as- 


signment in a foreign environment s0) 


different from the home campus cannot 
help but generate a new spark of en 
thusiasm in the experienced teacher. It 
has been facetiously remarked that 1 
neophyte’s teaching progressively im 
proves with experience for six years and 
continues on a plateau for 10 additiond 
years. After this he “gets in a rut” and 


regresses. The solution in the past haf 


been at this stage to make him a research 
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director, or dean. Why not save a pro- 
fessor by giving him a foreign assignment? 

The professors involved in the activ- 
ities of the contract gain valuable experi- 
ence in organization and cooperative 
effort. This experience is invaluable if 
they have administrative duties at the 
home campus. Certainly the necessity of 
having to sell, in a diplomatic way, the 
foreign counterpart professors a different 
way of doing something is indeed thought 
provoking. Members of the contract 
team are involved with counterpart pro- 
fessors in committee activities, in which 
they must respect the opinions of their 
foreign colleagues. American professors 
must be convincing if they are to initiate 
new programs, because most foreign pro- 
fessors and universities are entangled 
with tradition. They desire the progress 
of America, but do not want to change 
immediately their accustomed way of do- 
ing something. These experiences will 
definitely influence the staff member’s 
thinking when he returns to his home 
campus. 

An attempt to recruit well qualified 
staff members for a foreign assignment 
always brings this question from the ad- 
vancing young man: “Won't this assign- 
ment be a two year lapse in my profes- 
sional development because opportunities 
for research will be nonexistent?” This 
is far from true in many fields and is only 
partially true in others. 


- 
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Creative opportunities for almost all 
branches of engineering exist. The prob- 
lems of taking the natural resources of an 
Asian country and developing electric 
power systems, transportation systems, 
irrigation projects, and industry is a con- 
tinuing engineering challenge. The sup- 
porting sciences are vital to accomplish- 
ing these engineering feats. 

Every aspect of the responsibilities as- 
sociated with a foreign assignment assists 
in the development of the participating 
faculty member. 

In conclusion, a statement of President 
Frank G. Dickey, of the University of 
Kentucky, seems appropriate: 


“Those responsible for the entry of the 
University of Kentucky into the contract are 
aware of the need for international educa- 
tion and technical aid, and are gratified that 
the University has been asked to participate 
in this program. The greatest gain such pro- 
grams may have is that Universities will re- 
gain the truly universal nature they enjoyed 
in the early days of their development under 
the Scholastics of the Middle Ages, and 
having achieved this, they may in their 
search for truth dispel the darkness which 
threatens the world. 

We believe in this phase of the foreign 
aid program. We feel that through it both 
our University and the institutions we aid 
can grow and prosper in the search for 
knowledge. We are pleased to report the 
part Kentucky is playing and of our desire 
to continue to participate in the technical 
aid programs of our government.” 








S. S. STEINBERG 


President, Instituto Tecnolégico de Aerondutica 


Sao José dos Campos, Sao Paulo, Brazil 


The title of this paper is broad in its 
scope geographically, but the paper will 
of necessity be limited to the aeronautical 
research being conducted in Brazil and 
in Argentina, since in none of the other 
countries of the southern continent is 
there a sustained program of aeronaut- 
ical engineering education, research or 
development of university grade. 

A recent survey of the engineering 
schools in this hemisphere shows that 
in all of South America there are only 
two schools of engineering other than 
the above-named Institute in Brazil, 
which offer courses leading to the de- 
gree of Aeronautical Engineer. Both of 
these schools are in Argentina, the Na- 
tional University of La Plata and the Na- 
tional University of Cérdoba. Because 
of the prevailing custom of part-time uni- 
versity teaching, with classes during the 
early morning and the late afternoon, 
and professional employment for teachers 
and students in between, there is little 
time available for research studies; also, 
laboratory equipment and facilities are 
very meager or entirely lacking in most 
of the engineering schools of Latin 
America. 


Developments in Argentina 


As the result of a recent visit and in- 
spection of the Aeronautical Center at 
Cérdoba the following information is 
available regarding their activities. 

That Center is a combined teaching, 
research, development and manufactur- 
ing establishment. It comprises an Aero- 
technical Institute which consists of an 
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Engineering School and an Institute for 
Research and Development. The engi- 
neering school is exclusively for training 
of officers of the Argentine Air Force and 
most of the teachers are on a part-time 
basis. The manufacturing plant pro- 
duces aircraft, aircraft motors, automo- 
biles, and motorcycles. 

For aerodynamic research three wind 
tunnels are available: one of 140 Km/h, 
open type; one of 350 Km/h, closed cir- 
cuit of concrete with 1,000 hp motor, 
one supersonic for Mach 3.0, closed cir- 
cuit, with 40 x 40 cm. cross-section. Us- 
ing the last tunnel, research has already 


been carried out for the Glenn L. Martin | 


Co. of Baltimore, Maryland. 


The present electronic research is lim- | 


ited, due to insufficient budgets. There 
is in operation an aircraft communication 
system, and some work is being done on 
a telemeter system. 

Prototype aircraft are being developed, 
including a flying wing for load trans- 


portation; a turbo fighter, 1,000 Km/h; | 


a delta wing supersonic fighter; a two- 
motor plane for tourist use; and a single 
motor (Piper type) plane for aeroclubs. 

The aircraft factory is producing the 
two-motor EA35, completely developed 
here, including 750 hp motors. This 
plane is adaptable for passenger trans- 


port, bomber or rescue work. Forty have [ 


already been delivered and 150 more are 
on order. 
trainer, with one Continental motor, 250 


hp, and a jet trainer (a French model) § 


about to go into production. The ait- 
craft motor factory manufactures the 
“Indio” motor, 9 cylinders and 750 hp. 


Organization of CTA 


The one bright spot in aeronautical 
engineering and research south of the? 


border is at the Instituto Tecnolégico de 
Jrl. Eng. Ed., V. 50, No. 9, May 1960 
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Aeronautica in Brazil, in operation since 
1948. Soon after World War II, when 
the Brazilian Ministry of Aeronautics was 
created, a group of young, far-sighted of- 
ficers of the Brazilian Air Force (some of 
whom received their aeronautical engi- 
neering training in the United States) 
conceived the idea of creating a center 
for teaching and research in the field of 
aeronautics to provide for the develop- 
ment of air transportation in that vast 
country. Accordingly, for the past eight 
years there has been in operation in 
Brazil a Centro Técnico de Aeronautica 
(CTA), a Technical Center of Aero- 
nautics. The Center is an arm of the 
Ministry of Aeronautics, which in Brazil 
is responsible for both military and civil- 
ian aviation. Incidentally, the present 
Director of CTA, Major General Casi- 
miro Montenegro of the Brazilian Air 
Force, a pioneer in Brazilian aviation, 
was a member of the original organizing 
commission. 

In 1945 the Brazilian Government in- 
vited Professor Richard H. Smith of the 
Massachusetts Institute of Technology to 
come to Brazil to organize the Center, 
which began its operations in the Rio de 
Janeiro in 1948 and was transferred to its 
present location in 1950 upon the com- 
pletion of the first permanent installa- 
tions. Professor Smith became the first 
President (Reitor) of ITA. 

CTA is located at Sao José dos Campos 
in the State of Sao Paulo, the industrial 
heart of the country, between the cities 
of Sao Paulo and Rio de Janeiro, on a 
campus of 2,400 acres. That site, only 
50 miles from Sao Paulo, was selected 
because of its healthful climate, its favor- 
able meteorological conditions, its prox- 
imity to the largest industrial area of the 
country, and to highway and railroad 
transportation. 

CTA is composed of two principal 
units, the Instituto Tecnolégico de Aero- 
nautica (ITA), or Aeronautical Institute 
of Technology, a civilian school of engi- 
neering and a scientific and technological 
research center of university grade; and 
the Instituto de Pesquisas e Desenvolvi- 
mento (IPD), or Institute of Research 
and Development. IPD deals with re- 


search and investigations related pri- 
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marily to the design, construction and 
operation of aircraft suited to conditions 
in Brazil. It serves also as the technical 
research center for the growing aero- 
nautical industry of Brazil, as well as its 
auxiliary components, such as electronics, 
materials, etc. IPD has a full-time staff 
of about 45 engineers and scientists with 
completely equipped laboratories and 
shops. The Director of IPD is Colonel 
Aldo Vieira da Rosa of the Brazilian Air 
Force. 


Development of Beija Flor | 


One recent IPD development is the 
Beija Flor I (Hummingbird) whose first 
test flights were recently begun. This is 
a small two-seater helicopter. In its pro- 
totype form it has a weight of 1,000 kg. 
and is powered by a Continental motor 
of 225 hp. Its maximum forward veloc- 
ity is estimated as 150 km/h with a max- 
imum endurance of 3 hours. Its hovering 
altitude is 3,500 meters. 

This helicopter contains several fea- 
tures designed to improve stability, such 
as the twin tail rotor assembly and an 
automatic system to reduce rotor flapping 
in the pitch direction. It is planned to 
develop three additional prototypes to 
include modifications for improvement 
and with the possibility of future pro- 
duction in Brazil. 


Wind Tunnels at CTA 


In addition to the complete laboratory 
and shop facilities at both ITA and IPD, 
CTA has three wind tunnels: 


1. A subsonic tunnel under construc- 
tion, 7 X 10 feet rectangular, closed test 
section, closed circuit, 300 m.p.h. max- 
imum, 1,600 hp maximum. The design 
of this tunnel in concrete is based on the 
7 X 10 foot tunnel of the U. S. National 
Aeronautics and Space Administration. 

2. A 6.5 feet diameter tunnel, regular 
octagon, closed test section with closed 
circuit, 120 m.p.h. and 300 hp. 

3. Demonstration tunnel for qualita- 
tive studies, test section 0.7 x 1.0 feet 
rectangular, open test section. 


In addition, there are available a 
smoke tunnel and a small supersonic free 
jet. 





736 


How ITA Functions 


Since ITA is the only academic insti- 
tution in Latin America whose purpose 
it is to train engineers, scientists and re- 
search workers in the aeronautical field 
on a level equal to that in the United 
States, the writer will describe briefly 
how it functions. 

In planning ITA the educational phi- 
losophy and standards of the Massachu- 
setts Institute of Technology and the 
California Institute of Technology were 
used as models. Many top professors 
from the United States were brought to 
Brazil to plan the curriculum, design and 
equip the laboratories and shops, and to 
guide in the development of the pro- 
grams of teaching and research. 

ITA offers five-year curricula and 
degrees in three major fields related to 
aeronautics: in Aeronautical Engineering, 
with options in Design or in Administra- 
tion and Operation; Electronic Engineer- 
ing; and, starting this year, in Mechan- 
ical Engineering. It operates with a 
Fundamental School, comprising the first 
two years, and a Professional School for 
the last three years. Its student body is 
the pick of Brazil. They are selected by 
annual competitive examinations, of five 
days’ duration, given simultaneously in 
about 20 cities of the Republic. This 
year 1,097 applicants took the examina- 
tions; only 132 passed, and of these 100 
new students were admitted. In addi- 
tion about 5 Air Force officers of the 
Brazilian Air Force who qualified were 
also admitted. The total student body 
is at present about 380, including 20 Air 
Force officers. All students at ITA are 
fully subsidized. They receive free tui- 
tion, housing and meals, and a small 
monthly living allowance; yet upon grad- 
uation they are not obligated to serve the 
government. Experience thus far has 
shown that practically all of the 300 
graduates to-date are professionally em- 
ployed in Brazil, in large and small in- 
dustries related to aeronautics, in elec- 
tronics, and in transportation. 


ITA Faculty 


The teaching staff at ITA consists of 
about 110 faculty members, representing 
some 20 nationalities, including several 
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of international reputation. All faculty 
members and students work on a full-time 
basis. The ratio of faculty members to 
students is probably one of the highest to 
be found in any university. 

The caliber and aeronautical research 
potential of the faculty of ITA may best 
be illustrated by the fact that in its vari- 
ous academic departments are 19 men 
with the earned Ph.D. degree from such 


institutions as the Universities of Rio de | 


Janeiro and Sao Paulo in Brazil; MIT, 
Harvard, Stanford, Columbia and Johns 
Hopkins in the United States; Gottingen, 
Munchen, Stuttgart, Paris, Toulouse, 
Prague and Turin in Europe. In addi- 
tion, it has been the policy of ITA to 
send members of its faculty for periods 
of three to four years for post-graduate 
training not available in Brazil. This is 
made possible by the financial coopera- 
tion of the Brazilian National Research 
Council and the Brazilian Ministry of 
Education and Culture. At the present 


time 14 ITA faculty members are pursu- [ 


ing work for the Ph.D. degree in the 
fields of aeronautics, chemistry, electron- 
ics, physics, and mathematics at the Uni- 
versities of Rio de Janeiro, Sao Paulo, 
and Harvard; and at the California In- 
stitute of Technology, Louisiana State, 
Washington University, and the Univer- 
sity of Turin. 


New Concept of Education 


Since an institution like ITA is unique 
in Brazil (and for that matter, in all of 


Latin America) it may be of interest to/ 


this group to point out some of its out 
standing features that make it so different 
from other universities. Since in Brazil 
generally, education is prescribed by law 


in all details, the wide autonomy enjoyed f 


by the ITA faculty with its flexible cur- 
riculum and full-time professors and 
students are new to Brazilian higher edu 
cation. New also are professors under 
contract and not with life tenure; compul- 
sory attendance at all classes, laboratories, 
and shops; small student sections; mod- 
ern laboratory equipment; system of stu 
dent advisors; compulsory study of Eng: 
lish for the first two years; adjustment d 
courses to suit the student’s ability and 


interests; lack of student strikes; a stv 
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dent organization which is entrusted with 
the honor system, with handling of stu- 
dent discipline, operation of cooperative 
bookstore, and conducting campus cul- 
tural activities, sports, movies, etc. New 
also is the requirement that faculty as 
well as students live on campus, in mod- 
emistic residences equipped with modern 
facilities. All these innovations consti- 
tute a veritable revolution in Brazilian 
education. 

The program of studies and campus 
life at ITA are designed to provide the 
best professional education possible so 
as to produce creative leaders in science 
and technology, with emphasis on aero- 
nautical development. 


ITA Research for USAF 


Very recently ITA was pleased to enter 
into contract with the U.S. Air Force 
Office of Scientific Research of the Air 
Research and Development Command, 
for research to be done on our campus 
by ITA faculty members. This work will 
be initiated with two contracts, one on 
the wave drag of supersonic inlets and 
the other on the aerodynamics of an ex- 
ternal jet flap. Other contract proposals 
are being considered for submission later. 


“Point Four” Contract 


ITA recently entered into an Interna- 
tional Cooperation Administration (“Point 
Four”) contract under which it will soon 
teceive six top professors from the United 
States to serve for four years each in the 
fields of motors and turbines, machine 
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design, heat transfer, production tech- 
nology, aircraft design, and nucleonics. 
Also under this agreement, six of our 
Brazilian professors will be sent to the 
United States annually for four years to 
study for advanced degrees, or to observe 
educational institutions, research organ- 
izations, and industrial plants, in their 
specialties. A group of our professors 
has just returned from such a study tour 
of three months and are enthusiastic 
about what they saw and learned. As a 
third item, funds are being made avail- 
able annually for four years for the pur- 
chase of additional laboratory equipment 
for ITA not obtainable in Brazil. 

As a result of this development, a new 
Division of Mechanical Engineering will 
be organized this year at ITA as well as 
a new Division of Graduate Studies. 


ITA a Landmark 


In the opinion of the writer, the found- 
ing of ITA in Brazil will stand out as an 
historical event of major significance in 
the progress of modern engineering edu- 
cation throughout the world. Just as the 
organization of the Ecole des Ponts et 
Chaussées in Paris, France, in 1747 set 
the pattern for engineering education 
throughout Europe; and the founding of 
the Rensselaer Polytechnic Institute in 
Troy, New York, in 1824, served as the 
model for engineering education in North 
America; so the establishment of ITA in 
Brazil in 1948 marks the beginning of the 
modernization of engineering education 
throughout Latin America. 





NEW DEAN, NEW PROGRAM AT ARLINGTON STATE 


Wendell H. Nedderman, former professor of civil engineering at the A&M College 
of Texas, in September took over duties as Dean of the School of Engineering at 


Arlington State College, Arlington, Texas. 


In his new post, Dr. Nedderman will be concerned with the transition of Arlington 
State College from junior to senior-college status, a change authorized by the Texas 


legislature for the fall semester of 1959. 


The new School of Engineering will offer degree-granting programs in electrical, 
mechanical, civil, industrial, and aeronautical engineering. A new 126,000-square-foot 
engineering classroom building to supplement present facilities is in an advanced 


stage of construction. 








Adapting American Education to the Needs 
of Technical Students from Rapidly 
Developing Countries 


J. RAYMOND PEARSON 


Professor of Mechanical Engineering 
University of Michigan 


The education of a technical student 
from abroad is a cultural exchange proj- 
ect of long-lasting importance and bene- 
fit to both of the countries involved. 
Since a part of his education takes place 
at home and a part here in the United 
States, it becomes a cooperative bi-na- 
tional venture. The students’ needs must 
be met both at home and abroad and the 
optimum distribution of responsibility, in 
fulfilling those needs, is really the ques- 
tion now under consideration. We are 
primarily interested in determining the 
part we must play in it—but only in con- 
sideration of the whole picture can we 
appreciate the net effect of our efforts. 


Needs 


With this thought in mind consider 
the needs of such a student. Predomi- 
nant among them is the obvious need for 
a knowledge of English as a means of 
communication and as a language of in- 
struction. This infers an ability to use 
the language in reading, writing, and 
speech so well that there will be no in- 
hibition in discussions on technical sub- 
jects. It involves being able to under- 
stand and to make themselves understood 
in Alabama, Vermont, or California. It 
is too often the case now that students 
arrive here with a reasonable ability in 
reading, a weak ability in writing, and 
too much timidity to speak. Since they 
have undoubtedly heard Americans maul 
their language one can understand their 
kind consideration in not wanting to mur- 
der the King’s English, but unless they 
overcome this inhibition they will not be 
able to take full advantage of all the op- 
portunities that face them here. 

The fundamentals of science and engi- 
neering are basic needs of course. As 


they do not represent a specific and sep. 
arate need of the foreign student, they 
need no introductory discussion. 
Students from rapidly developing coun. 
tries need the ability to recognize and 
accept the challenges inherent in the de- 
velopment of the economy and industry 


of their homeland. This is not to be | 
taken for granted; many of the students } 


leave home with little knowledge of the 
technical problems of their country, 


gained sufficient maturity of technical 


knowledge to really appreciate the prob- f 


lems. In studying here in the United 
States they become acquainted and in- 
trigued with our problems to such a de- 
gree that return to their own country can 
sometimes mean a drastic readjustment. 
Efforts to aid them in correlating their 
own interests, the needs of their country, 
and their education need some further 
thought. 


Engineers who function in an industry f 


which is growing rapidly are bound to 
face their problems with very severe 
limitations. The variety, quantity, and 
quality of materials, the training of per 
sonnel, budgets—all are apt to have their 
limits. Yet the problem must be solved. 
Hence the education of such engineer 
should encourage resourcefulness and 
originality. It is a great temptation to 
accept an existing solution to a problem 
and assume that it must be best—anl 
even the one and only—especially if it 
comes from one who has taught you 
But such an attitude will be very stifling 
in the face of the problems that will pre 
sent themselves to this young man. 
The development of a sense of th 


value of research on their own problemy 


would be of great benefit to these eng 
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neers and their countries. Applied re- 
search in particular would do much to 
encourage a closer liaison between educa- 
tion and industry so that industry might 
better utilize the research talents of en- 
gineering educators. Such a liaison 
might also improve the coordination of 
education and postgraduate, inservice 
training so as to make them comple- 
mentary. 

In a rapidly developing industry the 
organizational structure also expands 
more rapidly. Hence engineers are 
called upon to accept responsibility and 
leadership sooner than is normal. A high 
regard is placed upon a degree from 
abroad and graduates of our universities 
are apt to have leadership thrust upon 
them willy-nilly. Hence the education 
of the individual must develop all talent 
in this direction as completely as _pos- 
- sible. 

A fund of know-how knowledge is a 
dire need with most of these students. 
Acquaintance with a known method is 
essential to the problem of adaptation to 
the needs and limitations of imposed 
conditions. Since their country is only 
now developing, it is inherent fact that 
the students’ exposure to the kind of ex- 
perience that builds up such know-how 
will be deficient. 

One more need is of great importance. 
| That is a knowledge of the elements of 
teaching. Most of these engineers will 
be required to use help that must first be 
instructed before they can carry out their 
assignments. As the engineer might well 
be the only source of knowledge in a 
given project and will certainly be the 
most fruitful source, it is important that 
he know how to communicate this knowl- 
edge in the most effective and rapid way 
possible. 

Such, then, are the needs of the stu- 
dent; language, fundamentals, recogni- 
tion and acceptance of the challenge, re- 
sourcefulness, sense of value of applied 
research, sense of responsibility, a fund 
of know-how, and a knowledge of teach- 
ing. Having considered what each of 









1g a é these means, let us now deliberate as to 
sense 0 , where and how each of these needs 
wn problems might be met. ; 

‘o these eng: 
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Language 

Language instruction is a two-phase 
process. In the first phase the student 
learns the mechanics of the language and 
acquires a simple skill in its use. This 
needs no special atmosphere beyond 
what can be created in the classroom and 
can therefore be handled at home as well 
as abroad. It is important, however, that 
the learning of the language be a specific 
concentrated project undertaken with lit- 
tle or no distraction in the form of other 
studies. It is too often the case now that 
the language is taken as one of several 
courses and in a class that meets but 
twice or thrice a week. In this situation 
all technical students tend to neglect the 
study of English to favor their technical 
subjects. At this point considerable at- 
tention should be given to the problems 
of pronunciation. With the modern 
methods of linguistics—the direct method, 
linguistic laboratories for study and con- 
trol—much could be done to improve the 
quality of the language. G. B. Shaw’s 
delightful play “Pygmalion” stands as a 
dramatic testimony of what can be ac- 
complished in this field. 

The second phase is one of gaining a 
natural facility in the language and might 
better be handled here in the United 
States where the environment is such 
that the student is immersed in the lan- 
guage. Exposed to the language on all 
sides, with a thorough fundament of 
knowledge of its construction and enough 
simple skill to grasp this opportunity 
quickly, he would advance at an astonish- 
ing speed. 

Hence, it would seem beneficial to 
handle this as a cooperative task, furnish- 
ing the student with the basic course at 
home, where it would be much more 
economical, and providing a finishing 
course here in the United States. 


Fundamentals 


Instruction in the fundamentals of sci- 
ence and mathematics might just as well 
be given at home as here in the United 
States. Mathematics is a classroom prob- 
lem. It is not even very dependent upon 
language. As a matter of fact students 
from abroad often arrive here in the 
United States with a knowledge of math- 
ematics that is superior to that of their 
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American classmates. Whether physics 
and chemistry should be taught abroad 
or not depends upon the amount of lab- 
oratory equipment. Even then, it would 
certainly be more economical to import 
laboratory equipment for the basic sci- 
ences than to support students in the 
United States. 

With respect to the method of instruc- 
tion in science, there should be no dis- 
tinction, of course. Fundamentals are 
just that and the need for them is just as 
basic for all students regardless of the 
type of problem they face. 


Recognition and Acceptance 
of Challenge 

This would most certainly be the result 
of an on-site experience. The problem 
of inciting enthusiasm for partaking in 
the adventure of developing an industry 
belongs to the nation itself. It is a ques- 
tion of loyalty, devotion to duty, and of 
timing. The challenge must be brought 
to the individual when he has gained 
enough maturity and experience to really 
appreciate the challenge. 

Some thought should be given to main- 
taining this interest while the student is 
here. Perhaps a compilation of problems 
facing the home industry, prepared by 
engineers working in industry at home, 
would be of help. Certainly some liaison 
between industry at home and the stu- 
dent abroad would be of value. 


Resourcefulness 


This is a vital trait that should really 
be a basic part of the student’s character. 
It should be nurtured and developed in 
his education. As it is a quality that we 
are anxious to develop in our own stu- 
dents, the efforts in this direction could 
be as well applied to visiting students. 
It would help to collaborate on this prob- 
lem, because the development of resouce- 
fulness should start as early as possible. 
Great effort should be made to include 
in their education design problems in- 
volving creative thinking coupled with 
limitations similar to those that the stu- 
dent is apt to face all the way through 
his career.. As mechanical drawing might 
well occur early in his career and at 
home, this might be a good place to 
start such experiences. 
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Sense of Value of Applied Research 

The word research often seems to con. 
note abstruse experimental problems of 
dubious immediate usefulness. There js 
that distinction between pure and ap. 
plied research that suggests that the more 
useless it is the purer it is. Such “pure” 
research has much value as an intellec. 
tual stimulant to scientists, but applied 
research can also be stimulating and be 
much more utilitarian. At least it be. 
comes useful more directly and much 
sooner. Its application to the immediate 
problems at hand are of much benefit 
both in the value of the findings and as 
an aid in maintaining interest in the con- 
tinuation of education by self discipline. 
This is a concept that is not widespread 
in countries that are the initial phases of 
development and one that should be pro- 
moted with vigor. Much could be done 
here in the United States to further this 
cause by demonstration of the effects of 
applied research and by utilizing students 
in research projects, particularly in proj- 
ects of types that are related to their 
future. 


Sense of Responsibility and Leadership 

A sense of responsibility is a matter of 
training in childhood and youth and is 
apt to have been developed or not before 
the student has reached the age when 
he comes to the United States. Leader- 
ship, however, is better handled when 
the student has gained some maturity 
and is able to comprehend human prob- 
lems and their management. Some study 
of formal courses in management should 
be considered. Encouragement of par- 
ticipation in extracurricular activities, 
particularly those that are related to his 
professional development, might assist in 
achieving this objective. 
son why such students cannot compete 
with our own for elected positions in stu 
dent societies and little really stands in 
their way except inhibition on their part 
The current president of Pi Tau Sigm 
at the University of Michigan is a Turkish 
student and his leadership is accepted 
with interest and enthusiasm by all of the 
members. 


Fund of Know-how 


The existence of the “jalopie” in Ame 
ican culture has a tremendous educs 
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tional value. In former days it was re- 
garded as something of an achievement 
to keep a “flivver” going. In this day 
and age the boys not only keep their 
“alopies” going, they even redesign and 
rebuild them until one does not know 
whether they are driving a Chevelink 
ora Fordillac. Think of what that means 
by way of what those boys learn about 
the elements of machines and technical 
matters. They know what machinery 
looks like, how it goes together, why it 
functions, that there are different thread 
sizes, that a lockwasher is essential, and 
a thousand other things that we expect 
them to know but have too little time to 
treat in class. Think of the motivation 
that this brings about. The boy starts in 
ignorance and winds up in creative art. 
It may not look aesthetic, but it is a work 
of art in his eyes. As a consequence he 
spends his summers on a production line 
or a drafting board. By the time he 
comes to understand what engineering 
really is, the trivia are far behind him. 
It would be a most effective bit of foreign 
aid if we shipped over the contents of 
some of our used car lots with a set of 
tools in each one and distributed them 
among the 16-year-old prospective en- 
gineers. 

The filling in of this gap in the know]- 
edge of the students in question is a vital 
problem and one that must be met one 
way or another. Whereas the trend in 
engineering education for American stu- 
dents is the elimination of vocational 
training, it seems essential that such 
training be retained for students of coun- 
tries with a rapidly developing industry. 
This is a slow process and an expensive 
one. Whether it is better handled here 
or abroad is really a question of economy. 
In any case it should be handled as a 
specific and might be an entrance re- 
quirement for the study of engineering. 


Teaching 


The engineers in question will be much 
concerned with vocational training pro- 
grams. The very fact that industry is 


developing rapidly carries with it a short- 
| age of trained and skilled help. Although 
ia all of them will not be responsible for 
ie” in Ame 

dous educs 


such programs, they will make use of the 
product and they will have help with 
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varying degrees of skill—generally insuffi- 
cient. On-the-job training will be a con- 
tinual process and the more they under- 
stand of this process the more efficient 
their total project will be. 

Vocational training programs both here 
and at home could be studied. Some di- 
rect instruction in teaching methods in 
this field would be essential. A study of 
practical psychology to make them more 
understanding of human reactions and 
some study and experience in handling 
groups of people might be the basis of 
such training. The question as to where 
this should be done would vary from 
one country to another depending upon 
facilities available. In any case it would 
certainly be of value to study carefully 
the vocational training programs here in 
the United States. They are almost cer- 
tain to be of greater variety and more 
highly developed than those of the home 
country. The programs of Wentworth 
Institute in Boston, and the Vocational 
Education and Practical Arts Program of 
the University of Michigan are examples 
of cases that might be examined. 


Adaptation 


This consideration of the needs of 
these students and possible means of 
meeting those needs suggests that their 
education both at home and here in the 
United States might be adapted to better 
fit the situation. 

At home the educational authorities 
should exercise great care in the selection 
and approval of students who are to be 
sent abroad. For most of these countries 
the expenditure of the amount of foreign 
exchange is a very real strain and all that 
can be done to assure efficient use of 
these funds will be helpful to their gen- 
eral economy. This selective process 
should test for technical and linguistic 
aptitude. It would certainly be desir- 
able to make this a competitive process. 
Successful completion of vocational train- 
ing courses or of controlled industrial- 
educational programs taken summers 
might well be a prerequisite for selection 
or approval. 

Following this selection it would be 
well for the students to be subjected to a 
concentrated course in English with all 
the tools of modern linguistics brought 
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to bear on it. A solid year—with a good 
48 weeks of instruction and no other 
courses as distractions would establish a 
foundation on which a real and natural 
facility in the language could grow. 

Next the first two years of an engi- 
neering curriculum, freshman and sopho- 
more years, including sciences, language, 
and drawing, could then be taken up 
right there on the home site. This would 
include a continuation of the study of 
English. English might be used as the 
language of instruction for this period. 
Native instructors would be delighted 
with this opportunity to maintain their 
facility in English. If necessary, instruc- 
tors might be imported. The cost of 
such a program would certainly be less 
than the burden of travel expense and 
maintenance for all those students for 
that length of time. 

During the summer between these two 
engineering years a special program to 
acquaint the student with the engineering 
problems of his country and to incite in 
him enthusiasm for the solution of these 
problems should be organized. By this 
time the student is twenty years old or 
more, has gained maturity and an appre- 
ciation for the value and future of his 
country and is less apt to be excited by 
the idea that he will be a neighbor of 
Marilyn Monroe. 

Our problem here in the United States 
would then be to furnish a complemen- 
tary immersion type English course dur- 
ing the summer prior to entrance for 
those who need or desire it; the normal 
junior and senior years of study of the 
engineering sciences and_ professional 
courses, leading to the Bachelor’s Degree, 
and the normal course of study leading to 
the Master’s Degree for those who war- 
rant it. In addition we should plan in- 
dustrial training programs aimed to give 
experience in engineering analysis and 
design that would be long enough to 
warrant returns in terms of labor to the 
company to make such programs self- 
supporting, if possible. If subsidies prove 
to be needed these might well be sought 
from the governments involved. 

Under such a plan students would 
either study three years, receive a Mas- 
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ter’s Degree and undertake one year of 
industrial training or study two years for 
a Bachelor’s Degree and undertake two 
years of training. It would seem to me 
that the latter would be fare more desir. 
able for the majority, but I feel quite 
sure that students and foreign govem.- 
ments will seek the former. 

This arrangement would isolate the 
student from his country and eventual 
problems a much shorter time than js 
now the case. An even shorter time 
would be desirable from the point of 
view of minimizing readjustment. It 
would also be a more economical solution 
than the present one. 

Use of the experience of Robert Col- 
lege in Istanbul and the Engineering 
School of the American University of 
Beirut would be of tremendous benefit 
in studying this problem. Both of these 
institutions have been faced with it for 
some 96 years. The engineering school 
at Robert College dates back to 1912. 
It turns out about 60 students a year. As 
there are some 800 Turkish students in 
the United States and most of them are 
in engineering, it is obvious that it can- 
not meet the whole problem. It is doing 
its share and doing it very well. It seems 
to me an essential point that representa- 
tives of those institutions should be in- 
cluded in any group studying this prob- 
lem. 

The establishment of liaison groups in- 
cluding educators and industrialists from 
the United States and the areas con- 
cerned would be of much benefit in mak- 
ing these experiences more meaningful to 
the students and countries concerned. 

It is interesting to note that the student 
enjoying such an education would have 
a very rich background. A product of 
two cultures with a thorough knowledge 
of at least two langauges, he would be 


person of whom both his native country } 
and we in the United States might bef 


most proud. A product of a bi-national, 
cooperative effort, his outlook would cer- 
tainly be a broad and understanding one 
that would have an enduring effect upon 


the friendship of the United States and 


his own country. 
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Adapting American Education to the Needs 
of Engineering Students from East Africa 


ELMER C. EASTON 


Dean, College of Engineering 
Rutgers University 
New Brunswick, N. J. 


The purpose of this paper is to de- 
sribe the educational system of East 
Africa and to outline the types of educa- 
tion which might be provided in the 
United States for students coming from 
East Africa. Consideration will be given 
to two groups, (1) the secondary school 
graduates who wish to obtain college- 
level training in the United States, and 
(2) those with some college training who 
wish to obtain additional higher educa- 
tion in engineering in this country. 

At the beginning it is well to recognize 
certain definitions relating to technical 
work. A White Paper on technical edu- 
cation published by the British govern- 
ment in 1956 divides technical workers 
into three categories: technologists, tech- 
nicians and craftsmen. The definitions 
of technician and craftsman are similar 
to those used in the United States. The 
British technologist is what we would 
normally call a professional engineer. 
Since it is not likely that many East 
Africans will be sent to the United States 
for training as craftsmen or technicians, 
this paper will be limited to engineering 
education. 

A discussion of engineering education 
in East Africa is made relatively easy by 
the fact that there is only one engineer- 
ing college in this vast territory. The 
tegion served by this college includes 
Uganda, Kenya, Tanganyika and the is- 
land of Zanzibar. The total population 
of the area is approximately 20,000,000 
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of whom some 19,000,000 are Africans, 
300,000 are Asians (mostly Indians), and 
70,000 are Europeans. 

It is significant to this discussion to 
note that most of the area in question has 
been under British jurisdiction for a num- 
ber of years. 
Colony since the country was first opened 
to settlement by Europeans: about 70 
years ago. Tanganyika was placed under 
the trusteeship of the British by the 
League of Nations in 1921 and was con- 
tinued in this status by the United Na- 
tions in 1946. Most of Uganda has been 
a British protectorate since 1894. 

The presence of a rapidly expanding 
Asian population has exerted an impor- 
tant influence on the educational system 
of the area. 
ency to establish separate schools for 
Asians, but in the case of the only exist- 
ing engineering college the Indians as- 
sisted in its construction by contributing 
a large sum which had been accumulated 
to found an Indian institution. 

From an engineering standpoint the 
people of East Africa are skipping 2,000 
of evolution and are moving 
abruptly from primitive life to twentieth 
century sophistication. When the British 
entered East Africa to suppress the slave 
trade around 1890, the people of Kenya 
had not yet discovered the wheel. To- 
day the generating station in Nairobi 
contains a gas turbine! 

This abrupt transition poses unusual 
problems which have not been encoun- 
tered by Western cultures. When auto- 
mobiles were developed in the United 
States there were carriage makers and 
blacksmiths to help build the cars. Each 
new development has been supported by 


years 
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skills acquired in some previous art or 
science. In East Africa the situation is 
different. The relatively small European 
and Asian population provides a core of 
traditionally skilled personnel. However, 
if the vast numbers of native Africans are 
to design, construct and maintain modern 
engineering devices, all types of workers, 
craftsmen, technicans and engineers will 
have to be produced from people who 
have had no previous contact with any 
related skills. 


A Bootstrap Operation 


The necessity for a “bootstrap” opera- 
tion in education was recognized by the 
British very early in their occupation. A 
reasonable start had been made in devel- 
oping primary and secondary schools and 
trade schools before World War II. The 
educational programs were greatly ac- 
celerated immediately after the war. In 
1950 the only higher educational insti- 
tution in the area, Makerere College in 
Uganda, was admitted into a special rela- 
tionship with the University of London. 

This college provides instruction in arts 
and sciences, medicine, agriculture and 
veterinary science. In 1954 the Royal 
Technical College was founded in Nai- 
robi for the purpose of providing higher 
education in the fields of architecture, 
commerce, science, domestic science, arts, 
surveying and engineering. Rutgers Uni- 
versity was selected by the International 
Cooperation Administration to provide 
technical assistance in the development 
of the engineering curricula and labora- 
tories. The Royal Technical College ad- 
mitted its first students in April 1956. 
During 1958-59 the engineering enroll- 
ment was 68. Curricula are offered in 
Civil, Electrical and Mechanical Engi- 
neering. 

From the beginning, the development 
of the educational system in East Africa 
has been guided on a long-range basis by 
the British government. A series of com- 
prehensive studies have been made to 
determine the major needs of the area 
and to plan an orderly program for meet- 
ing those needs. It should not be sur- 


prising therefore that the entire educa- 
tional system is patterned after the 
British. 
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The system begins with six years of 
primary school classes usually referred 
to as Standards I to VI. The primary 
program is usually followed by six years 
of secondary school work referred to as 
either Standards VII to XII or Forms 
1-6. A student who successfully com- 
pletes the secondary school program 
through Standard XII receives a School 
Certificate. Recently, some of the sec. 
ondary schools have added two addi- 
tional years beyond Standard XII. Suc. 
cessful completion of these extra two 
years leads to a Higher School Certificate, 

Since all instruction in the secondary 
schools is in English, a student from East 
Africa should have no language difficulty 
in the United States. 

The most recent British study commis. 
sion recommended in 1958 that the 
Higher School Certificate be considered 
the minimum qualification for entry toa 
professional engineering program. How. 
ever, it will be a long time before this 
goal can be attained. At present stu. 
dents are admitted to Makerere College 
and to the Royal Technical College with 
only the School Certificate. However 
the colleges have been offering two years 
of preliminary work which is essentially 
equivalent to the difference between the 
School Certificate and the Higher School 
Certificate. The present total undergrad- 
uate engineering curriculum including 
this preliminary work lasts for five years. 
Hereafter it is hoped that the engineering 
degree program can be reduced to three 
years for qualified students possessing the 
Higher School Certificate or its equiv- 
alent. 


It seems probable that in the year} 


immediately ahead a School Certificate 
from East Africa may represent some- 
what less work than a diploma from an 
American high school. The Higher 
School Certificate may represent some- 
what more than an American high schoo 
diploma. In a rapidly developing area 
there is certain to be wide variation in 
the quality of the schools as well as in 
the subject matter covered. Admissions 
officers in American colleges will have to 
examine the qualifications of each Eas 
African applicant on an individual basis 

There are two types of East African 
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secondary schools from which graduates 
may proceed to an engineering college. 
One is called “academic” and the other 
“echnical.” Each type provides the 
School Certificate and each may offer a 
program suitable for the preparation of 
engineering students. At present only 
the academic schools give the extra two 
years leading to the Higher School Cer- 
tiicate. Graduates from either an aca- 
demic or technical secondary school 
might be considered for admission to an 
American engineering college. However, 
the record of each applicant should be 
considered individually. 


The Royal Technical College 


As mentioned previously, the present 
engineering curricula at the Royal Tech- 
nical College of East Africa are of five 
years duration and cover the fields of 
civil, electrical and mechanical engineer- 
ing. Each program is divided into two 
parts. The first part, lasting three years, 
leads to the First Diploma examination 
of the College and to the common Part I 
examinations of the British Institutions of 
Civil, Electrical and Mechanical Engi- 
neers. The second part of the curricula, 
running for two years, leads to the Col- 
lege Higher Diploma and permits the 
graduate to take the final examinations 
of the professional Institutions. The 
courses of the second part are now being 
developed and will probably be offered 
for the first time this year. The matter 
of membership in one of the major Brit- 
ish Engineering Institutions is of the ut- 
most importance to an East African who 
aspires to full recognition as an engineer. 
Despite its possible scientific value, any 
American curriculum which did not pre- 
pare an East African student to become 
a “chartered engineer” would be of lim- 
ited practical value to him in East Africa. 

The holder of the First Diploma from 
the Royal Technical College may be ex- 
pected to have covered work approxi- 
mately equivalent to that through the 
sophomore year at an average American 
engineering college. The holder of the 
College Higher Diploma should have 
covered roughly the equivalent of a four- 
year undergraduate curriculum in the 
United States. 
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Throughout the curriculum at the 
Royal Technical College considerable em- 
phasis is placed on laboratory work. In 
this way an effort is made to compensate 
for the almost complete lack of contact 
with mechanization on the part of the 
incoming students. In addition, students 
are expected to spend their summer vaca- 
tions engaged in practical work in their 
field of specialty. The few engineering 
companies in the area are cooperating 
effectively in providing facilities for sum- 
mer training. 

It is reasonable to expect that East 
African secondary school graduates and 
graduates from the Royal Technical Col- 
lege should be similarly provided with 
much laboratory work and summer in- 
dustrial experience when they come to 
the United States for engineering educa- 
tion. No type of laboratory work can be 
too basic and none too advanced. It 
must be remembered that the student is 
moving from a wood fire in a mud hut to 
a gas turbine in a modern power plant. 


The Potential! 


It may be interesting to consider the 
potential number of engineering students 
from East Africa. In 1954 there were 
1,564 School Certificates granted in the 
area. By 1957 this number had risen to 
2,540. In 1957 there were 119 Higher 
School Certificates. This number is ex- 
pected to increase to 375 by 1960 and 
to 650 by 1964. Recall that it is from 
the holders of Higher School Certificates 
that future university students will be 
sought. 

During 1957-58 there were 84 East 
Africans enrolled in American and Cana- 
dian colleges, only a few of whom were 
studying engineering. In the same year, 
a total of 1,828 East Africans were en- 
rolled in some sort of school or college in 
the United Kingdom. Of these, 162 
were studying engineering although not 
all were degree candidates. 

It is likely that in the years immedi- 
ately ahead relatively few East Africans 
will come to the United States for under- 
graduate engineering education. It is 
probable that some East African students 
will come to this country for graduate 
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education and industrial experience when 
the Royal Technical College begins to 
carry students through its complete pro- 
gram. 

For graduates of the Royal Technical 
College it is recommended that academic 
research be limited to fields of applica- 
tion in East Africa. 
dent’s research experience should be of 
an “engineering” nature. For example, 
Mr. R. K. Simmonds, head of the Elec- 
trical Engineering Department at the 
Royal Technical College, has suggested 
that research into some high level aspect 
of solid state physics (except for one 
planning on an academic career) would 
not be as profitable to East Africa as re- 
search into the protection of power sup- 
ply systems under tropical storm condi- 
tions. 

Mr. Simmonds has also pointed out 
that, in order to be acceptable to one of 
the British professional institutions (the 
equivalent of one of our licensing 


Teaching Positions Available 
(Continued from page 712) 


ASSISTANT AND ASSOCIATE PRO- 
fessors of Electrical Engineering. Ap- 
plications are invited for staff appoint- 
ments in a newly established Faculty of 
Engineering. Candidates should be well- 
qualified academically and should have 
some research experience, preferably in 
microwaves and solid state physics or in 
control systems. These openings present 
unusual opportunities to build up new 
lecture and laboratory courses. Salary 
scales are competitive. Applications 
should be addressed to the Chairman, 
Department of Electrical Engineering, 
McMaster University, Hamilton, Ontario, 
Canada. 


MECHANICAL ENGINEERING 
teaching positions. Staff needed in Mis- 
souri’s largest and fast growing engineer- 
ing school. Salary and rank commen- 
surate with education and experience. 
Apply Dr. A. J. Miles, Chairman, De- 
partment of Mechanical Engineering, 
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Essentially, the stu- © 








Vol. 50—No,9 


boards), industrial experience must be of 
a type acceptable to that institution, 
For example, in the case of electrical ep. 
gineers the experience must include some 
time in a manufacturing operation. [f 
the graduate student does not know what 
type of industrial experience would be 
acceptable in his case, his American ad- 
visor should consult the appropriate Brit. 


ish institution before approving an indus. | Eng 
ng} 


trial program. 

In the years immediately ahead it 
seems likely that industrial experience 
and graduate education will represent the 
greatest demand from East African engi- 
neering students. There will probably 
be little demand for undergraduate edv- 
cation. 

Those students who come to the 
opportunity for America to aid a rapidly 
developing area, and at the same time 
they will add much to the campus life of 
the institution which accepts them. 


University of Missouri School of Mines 
and Metallurgy, Rolla, Missouri. 


MECHANICAL ENGINEERING 
teaching positions. Men needed in the 
fluids-heat transfer-thermodynamics-aer- 
dynamics area, in the theoretical and ap 
plied mechanics area, and in nuclear er- 
gineering. Large and rapidly growing 
graduate program through D.Sc. Spor- 
sored research encouraged. No limite 
tions on rank. Salary and rank com 
mensurate with educational background 
and experience. Apply: C. T. Grace 
Mechanical Engineering Department 
University of New Mexico, Albuquerque, 
New Mexico. 


THE ELECTRICAL ENGINEERING 
Department of The City College of Nev 


York has several positions available af 


the teaching staff beginning Septembe 
1960. Rank and salary commensuratt 


with qualifications and experience. Off 
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portunity for graduate study. Applicants 
must be present residents of the United 
States. Address inquiry to Prof. H. 
Taub, Dept. of Electrical Engineering, 
The City College, Convent Ave. at 139th 
St, New York 31, N. Y. 


POSITIONS AVAILABLE FOR 
teachers of Electrical and Mechanical 
Engineering, and for teachers of Mathe- 
matics. M.S. degree is the minimum re- 
quirement; the Ph.D. is desirable. Salary 
and rank will depend upon qualifications. 
Excellent fringe benefits. Apply to: 
Earle M. Morecock, Chairman, Division 
of Applied Science, Rochester Institute 
of Technology, Rochester 8, New York. 


RESEARCH PROFESSORSHIP OPEN 
to a doctorate in Electrical Engineering 
who wishes to do part-time research and 


| gaduate teaching. Ph.D. required, no 


experience beyond the graduate work 
necessary. Apply to Reverend A. J. 
Mullen, O.S.A., Chairman of Electrical 
Engineering Department, Villanova Uni- 
versity, Villanova, Pennsylvania. 


ASSISTANT PROFESSOR AND LAB- 
oratory instructor positions open in the 
Electrical Engineering Department at 
Villanova University. Master of Science 
required for the former, desirable for the 
latter. Understanding of recent develop- 
ment in Electrical Engineering necessary 
to teach in the modern curriculum. Ap- 
ply to Reverend A. J. Mullen, O.S.A., 
Chairman of Electrical Engineering De- 
partment, Villanova University, Villanova, 
Pennsylvania. 


ELECTRICAL ENGINEERING. ACA- 
demic rank and salary open. Background 
in electronics and communicatiorf net- 
works required. Graduate degree pre- 
fered. Recently formed, growing de- 
partment. Write R. A. Herring, Jr., 
Head, Electrical Engineering Depart- 
ment, University of Mississippi, Univer- 
sity, Mississippi. 


ASSISTANT PROFESSOR OF ELEC- 
trical Engineering. Ph.D. required with 


TEACHING POSITIONS AVAILABLE 
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interest in circuit theory, physical elec- 
tronics or solid state. Active research 
and graduate program. Contact W. P. 
Smith, Chairman, Electrical Engineering 
Department of the University of Kansas, 
Lawrence, Kansas. 


MECHANICAL ENGINEER TO 
teach courses in Statics, Thermodynamics 
and Fluid Dynamics. Assistant or Asso- 
ciate, with a starting salary between 
$7,000 and $8,000. Write to J. W. 
Giachino, Head Engineering and Tech- 
nology, Western Michigan University, 
Kalamazoo, Mich. 


ELECTROMECHANICAL ENERGY 
Conversion; Applications are invited for 
a senior position in research and teaching 
in the general area of electromechanical 
energy conversion. The initial appoint- 
ment would be for three years at $15,- 
000.00 per annum. Further information 
may be obtained from the Professor and 
Head, Department of Electrical Engi- 
neering, University of British Columbia, 
Vancouver 8, B. C., Canada. 


APPLIED MATHEMATICS OR ME- 
chanics. Man wanted for teaching in 
advanced undergraduate and graduate 
programs. A new Cooperative Ph.D. 
program is being developed which is 
sponsored heavily by local industries and 
a sizable Ford grant. Ph.D. required. 
Rank and salary will depend on qualifica- 
tions. Write to R. E. Hundley, Professor 
of Mechanics, University of Cincinnati, 
Cincinnati 21, Ohio. 


ELECTRICAL ENGINEERING: POSI- 
tions available for assistant, associate, or 
professor of electrical engineering. Will 
require upper-level undergraduate and 
graduate teaching and part-time research. 
Expanding graduate program will require 
applicants to have Ph.D. or equivalent 
evidence of research potential. Oppor- 
tunity for summer teaching and research. 
Write Head, Department of Electrical 
Engineering, Mississippi State University. 
State College, Mississippi. 








College and University Short Courses and 


Conferences, 1960 


Architecture and Architectural 
Engineering 


Architects Problems 
Date: June 2-3, 1960 
Address: University of Wisconsin, Madi- 
son, Wis. 


Atomic Shelter I (Architectural and 

Engineering Planning Aspects ) 

Date: July 10-22, 1960 

Objective: Planning and preliminary de- 
sign aspects of buildings, shelters, and 
facilities to resist the effects of nuclear 
weapons 

For: Architects and engineers (back- 
ground or experience in nuclear engi- 
neering not required ) 

Fee: $200.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Atomic Shelter II (Structural Engineering 

and Radiation Shielding Aspects ) 

Date: July 24—August 5, 1960 

Objective: Principles of analysis and de- 
sign of structural systems and radiation 
shielding systems of buildings, shelters, 
and facilities to resist the effects of nu- 
clear weapons 

For: Structural and architectural engineers 
(background or experience in nuclear 
engineering not required) 

Fee: $200.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Chemical 


Comprehensive Course in Instrumental 

Analysis 

Date: June 20-25, 1960 

Objective: To acquaint those attending 
with the latest advances in techniques 
and equipment for instrumental analysis 

For: Graduate chemists and chemical en- 
gineers now in industry, government or 
academic work 

Fee: $150.00 

Address: Dr. Stephen E. Wiberley, Dept. 
of Chemistry, Rensselaer Polytechnic 
Institute, Troy, N. Y. 





Dynamics and Control of Chemical 

Engineering Processes 

Date: July 18-29, 1960 

Objective: To be an introduction to the 
use of formal mathematical procedures 
for the analysis and design of control 
systems 

Fee: $300.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Computers, Mathematics, Statistics 


Advanced Numerical Analysis 

Date: June 13-24, 1960 

Objective: To acquaint the engineer and 
applied scientist with recently devel- 
oped methods and techniques in nv- 
merical analysis 

For: Those having a knowledge of ad- 
vanced mathematics at a level equiv- 
alent to that attained in the second year 
of graduate work in engineering 

Fee: $225.00 (reduced fee of $50.00 for 
academic personnel ) 

Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineering 
Bldg., University of Michigan, Amn 
Arbor, Mich. 


Applied Mathematics, Seminar in 

Date: July 24—August 19, 1960 

Objective: To give advanced mathemati- 
cians an opportunity for instruction in 
new ideas and improved methods of 
physics and mathematics 

Address: University of Colorado, Boulder, 
Colo. 


Applied Mathematics for Chemical and 
Metallurgical Engineers 


Date: July 11-20, 1960 


Objective: To provide engineers active in [ 


research, development and design with 
mathematical tools for formulating and 
solving partial differential equations 
governing steady and unsteady _ state 
phenomena—emphasis on the solution of 
problems 


For: Those having had an introductory [ 


course in differential equations 


Fee: $200.00 (reduced fee of $50.00 for f 


academic personnel ) 
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Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineering 
Bldg., University of Michigan, Ann 
Arbor, Mich. 


Computing Machine Design, Theory of 


Date: June 13-24, 1960 

Objective: This course treats relation be- 
tween machine specification and prob- 
lem characteristics, relation of internal 
and external languages, philosophy of 
machine control, computability and the 
finite machine, error checking by codes 
and by machine redundancy, high speed 
arithmetic, sequential system analysis 

For: Engineers or mathematicians who 
have a background and an active in- 
terest in the organization of digital sys- 
tems 

Fee: $225.00 (reduced fee of $50.00 for 
academic personnel) 

Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 


Design of Experiments 

Date: June 20-July 29, 1960 

Objective: Introduction to the basic sta- 
tistical designs used in scientific experi- 
mentation, factorial experiments, covari- 
ance analysis, multiple regression 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the 
cooperating institutions (Oklahoma 
State University, North Carolina State 
College, Virginia Polytechnic Institute ) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Digital Computer Engineering, 
Introduction to 


Date: June 13-24, 1960 

Objective: This course treats, in an intro- 
ductory manner, the subjects of digital 
computers and digital computation with 
emphasis on the engineering point of 
view 

For: Those having a basic engineering or 
science degree 
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Fee: $225.00 (reduced fee of $50.00 for 
academic personnel ) 

Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 


Network Analyzer Short Course 


Date: September—Annually 

Objective: Postgraduate level instruction 
regarding network analyzer method of 
solving power transmission problems 

For: Electric power and consulting engi- 


neers 

Limitations: International 

Fee: $50.00 

Address: Engineering Extension, Iowa 


State University, Ames, Iowa 


Problems in Statistics 


Date: June 20-July 29, 1960 

Objective: Special problems in statistics, 
in the area of research methods, sam- 
pling methods, and experimental design 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute ) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Programming Concepts, Automata, and 
Adapative Systems 


Date: June 13-24, 1960 

Objective: To present: recent work and 
concepts in automatic programming and 
compilers; theories of automata and 
generalized Turing Machines, together 
with consideration of their potential as 
information-processing devices; proce- 
dures for and results of simulating sys- 
tems which adapt themselves to external 
conditions or requirements 

Fee: $225.00 (reduced fee of $50.00 for 
academic personnel) 

Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 
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Recent Advances in Statistics 


Date: June 20-July 29, 1960 

Objective: Distinguished speakers will 
give seminars on recent developments 
in statistical theory and methodolgy on 
two or occasionally three afternoons a 
week 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted therto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Sampling Methods 

Date: June 20-July 29, 1960 

Objective: Basic principles of probability 
sampling and their application to socio- 
economic survey research problems. 
Control of sampling and non-sampling 
errors and survey costs by use of pro- 
portionate and disproportionate, strati- 
fied, cluster, area and multistage sam- 
pling, and by ration and regression 
estimation 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, graduate teachers, prospective grad- 
uate students, and professional statisti- 
cians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
i University of Florida, Gainesville, 
Fla. 


Special Topics—Section I 

Date: June 20-July 29, 1960 

Objective: A study of the theory of mul- 
tiple linear regression, estimation and 
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tests of hypotheses of parameters in 
multiple regression, Markoff theorem, 
distribution of quadratic forms, power 
of tests 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Special Topics—Section II 


Date: June 20-July 29, 1960 

Objective: Multiple regression; theory and 
methodology of response; surface ex- 
perimentation; development and use of 
rotatable and other designs for fitting 
response surfaces, including arrange- 
ment into incomplete blocks 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Special Topics—Section III 

Date: June 20-July 29, 1960 

Objective: Sufficient statistics. Unbiassed 
estimators with maximum variance. 
Maximum likelihood estimation. Con- 
sistent estimators. Admissible, Bayes 
and minimax estimators. Best asymtot- 
ically normal estimators. Tests of hy- 
potheses. Risk functions. Sequential 
tests and estimates. Double sampling 
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For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Statistical Methods in Research 


Date: June 20-July 29, 1960 

Objective: Introduction to probability, dis- 
tributions of sample statistics 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Statistical Theory I 


Date: June 20-July 29, 1960 

Objective: Probability, probability distribu- 
tion for discrete and continuous vari- 
ates, expected values and moments, 
sampling distributions, estimation; tests 
of significance 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
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University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 
Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Statistical Theory II 


Date: June 20-July 29, 1960 

Objective: Continuation of Theory I, in- 
cludes sampling distributions of s’, t, 
and F; tests of hypotheses; interval 
estimation; goodness of fit 

For: Research and professional workers, 
teachers of statistical courses, college 
mathematics teachers, graduate teach- 
ers, prospective graduate students, and 
professional statisticians 

Limitations: Participants must meet all the 
admission requirements of the Graduate 
School of the University of Florida and 
be admitted thereto or be graduate stu- 
dents in good standing at one of the co- 
operating institutions (Oklahoma State 
University, North Carolina State Col- 
lege, Virginia Polytechnic Institute) 

Fee: $47.00 except under available Na- 
tional Science Foundation grant 

Address: Professor Herbert A. Meyer, Box 
3568, University of Florida, Gainesville, 
Fla. 


Design 


Design Engineering 

Date: June 12-17, 1960 

Objective: Stimulate imaginative and crea- 
tive thought in design engineering; to 
develop methods and procedures in syn- 
thesis applicable to design projects 

For: Engineering personnel engaged in 
development product and systems de- 
si 

Fee: $80.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Materials and Design Engineering 


Date: June 27-July 1 

Objective: To develop a common ground 
between the materials specialist and the 
design engineer 

For: Anyone interested 

Limitations: Approximately 200 attendees 

Fee: $110.00 

Address: M. Berk, New York University, 
College of Engineering, N. Y. 53, N. Y. 











Toe 


Electrical 


Electrical Contacts 

Date: June 5-10, 1960 

Objective: Devoted to theory and practice 
in electrical contracts, with emphasis 
on instrument and control contracts 

For: Practicing engineers, physicists and 
research scientists; both new and old 
in the field 

Fee: $85.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Electrical Precipitation 

Date: June 12-17, 1960 

Objective: An introduction to the funda- 
mental theory of electrical precipitation, 
and current information on precipita- 
tion practice in fly-ash and cement dust 
collection 

For: Electrical and mechanical engineers 
responsible for the planning, design, in- 
stallation and operation of industrial 
and commercial electrical precipitation 
apparatus 

Fee: $85.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Electronic Flash and High-Speed 

Photography 

Date: August 15-19, 1960 

Objective: The theory of the production 
of pulsed lighting will be considered in 
morning lectures, while afternoons will 
be reserved for practical experience with 
equipment and measurements 

Fee: $175.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Electron Microbeam Probe and Its 

Application 

Date: August 15-26, 1960 

Objective: A teaching course consisting of 
formal lectures, informal discussion 
groups, and laboratory work with the 
instrument itself 

Fee: $300.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Modulation Theory and Systems 

Date: August 1-12, 1960 

Objective: As a comprehensive theoretical 
treatment of modulation systems, their 
comparative merits, and their limitations 
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Fee: $300.00 
Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Radar Astronomy 

Date: August 22-26, 1960 

Objective: A course in the relatively new 
application of the high-powered radar 
art to the relatively old field of astron- 
omy 

For: Engineers and scientists who have a 
background in radar technology and 
upper atmospheric or space physics and 
who want to learn about recent ad- 
vances in radar astronomy 

Fee: $200.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Random Processes 

Date: June 13-17, 1960 

Objective: To present clearly the funda- 
mentals of noise theory, optimum filter- 
ing theory, and detection theory 

For: Students with a background equiy- 
alent to a bachelor’s degree in engineer- 
ing, a physical science, or mathematics 
—familiar with operation calculus, apti- 
tude for mathematical analysis 

Fee: $150.00 (reduced fee of $50.00 for 
academic personne] ) 

Address: R. E. Carroll, Engineering Sun- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 


Semiconductors 

Date: July 11-15; July 18-22; July 11-22, 
1960 

Objective: First week—presentation of the 
fundamental concepts of solid state 
physics. Second week—more advanced 
topics, including surfaces, diffusion, ma- 
terials, fabrication techniques, and a 
session on tunnel diodes 

For: Those having knowledge of partial 
differential equations, the error func: 
tion solutions, etc. 

Fee: $150.00 for each single week; two 
weeks, $225.00 (reduced fee of $50.00 
for academic personnel) 

Address: R. E. Carroll, Engineering Sun- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Am 
Arbor, Mich. 


Solid State Microwave Amplifiers and 
Oscillators—Course II, Advanced 
Topics 

Date: July 25-29, 1960 
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Objective: More advanced, and primarily 
new topics in the field of active solid 
state microwave devices will be pre- 
sented 

For: Active workers in the field of solid 
state microwave devices 

Fee: $150.00 (reduced fee of $50.00 for 
academic personnel ) 

Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 

§witching Circuits 

Date: June 14-24, 1960 

Objective: Will present a wide variety of 
topics within the field, through reading 
assignments and lectures 

Fee: $300.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


industrial Engineering 


Machinability (Emphasizing the New, 
Difficult-to-Machine Materials ) 

Date: June 5-10, 1960 

Objective: Present knowledge of funda- 
mentals, new developments, methods 
and techniques, and practical applica- 
tions of the results of metal cutting 
research 

For: Project, design, and planning and tool 
engineers. Also plant managers and 
production supervisors 

Fee: $90.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Pennsylvania Association of Institutional 
Engineers Conference, 8th Annual 

Date: September 28-30, 1960 

Objective: Stimulate effort toward secur- 
ing improvement in the efficiency of 
plant operation and maintenance 

For: Pennsylvania Institutional Engineers 

Fee: $5.00 (Association member) $10.00 
(non-member )—typical 

Address: Conference Center, The Penn- 
sylvania State University, University 
Park, Pa. 


R & D Management Development 

Date: July 24-29, 1960 

Objective: To develop management skills 
for engineers and scientists in super- 
vision 

For: Engineers, physicists, mathematicians, 

chemists and others in a position of 
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leadership in research and development 
organizations 

Fee: $85.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Work Measurement 

Date: August 28—September 2, 1960 

Objective: Present developments over re- 
cent years which have advanced the 
Industrial Engineer’s ability to measure 
work 

For: Practicing industrial engineers and 
industrial engineering department heads 

Fee: $90.00 

Address: Engineering Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 


Materials 


Fundamentals of Adhesion 

Date: June 27-July 1, 1960 

Objective: To be discussed: solid surfaces, 
removal of weak boundary layers, wet- 
ting, application of adhesives, tackiness, 
setting of adhesives, physical and chem- 
ical changes during setting, strength of 
joints, stress concentrations in joints, 
composite materials, and the theory of 
adhesive joints 

Fee: $200.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Principles of Nondestructive Testing 

Date: August 15-26, 1960 

Objective: Presented in response to re- 
quests from industries and government 
agencies of the west coast to train per- 
sonnel in the fundamental principles 
and proper application of nondestruc- 
tive test methods 

For: Engineers, inspectors, and operators 
in this field of engineering 

Limitations: To those who can be handled 
effectively with available laboratory 
facilities 

Address: Summer Institute in Nondestruc- 
tive Testing, Engineering Dept., Sacra- 
mento State College, Sacramento 19, 
Calif. 


Strength of Plastics and Glass 
Date: June 20-24, 1960 
Objective: Topics to be discussed include 
fracture of mechanisms; effects of time, 
temperature, and composition; and ef- 
fects of environment and physical state 





754 


Fee: $200.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Thermoelectric Materials and Devices 

Date: June 13-17 

Objective: To bring engineers and sci- 
entists abreast with the theory and state 
of the art of materials and devices based 
on the thermoelectric effects 

For: Anyone interested 

Limitations: Approximately 200 attendees 

Fee: $110.00 

Address: M. Berk, New York University, 
College of Engineering, N. Y. 53, N. Y. 


Mechanics and Mechanical Engineering 


Fluid Power Control 

Date: June 14-24, 1960 

Objective: Will discuss recent develop- 
ments in the field. Special attention 
will be given to high-pressure pneu- 
matic components that can readily find 
applications in a complete hot gas con- 
trol system for future vehicles 

Fee: $300.00 

Addres: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Institute on Fluid Mechanics 

Date: June 20—-August 24 

Objective: Courses offered in heat transfer, 
intermediate fluid mechanics, mechan- 
ics of ideal fluids, hydraulic structures, 
experimental techniques in fluid me- 
chanics, hydraulics of open channels, 
and wave mechanics 

For: College level teachers of engineering 

Limitations: National 

Address: Professor Milton E. Bender, 
Head, Dept. of Civil Engineering, Colo- 
rado State University, Fort Collins, 
Colo. 


Modern Developments in Heat Transfer 
Date: June 27-July 8, 1960 
Objective: Emphasis will be on under- 
standing the underlying principles and 
their application to engineering prob- 
lems 
For: Engineers, research workers, and 
teachers in the field of heat transfer— 
will assume a one-semester undergradu- 
ate course in heat transfer or its equiv- 
alent in experience 
Fee: $300.00 
Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 
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National Applied Mechanics Meeting 
Date: June 19-22, 1960 
Fee: $2.00 (members) $4.00 (non-mem- 
bers )—typical 
Address: Conference Center, 
sylvania State University, 
Park, Pa. 


The Penn- 
University 


Topics in Multi-Phase Flow 
Date: June 27-July 1, 1960 


Objective: Selected topics in the fluid me- | 
chanics of multiphase flow will be | 
treated with special emphasis on engi- | 


neering principles and applications 
Fee: $150.00 (reduced fee of $50.00 for 
academic personnel ) 
Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 


Metallurgy 


Metals Cutting Symposium 


Date: June 24-25, 1960 

For: Instructors in metals and manufactur- 
ing processes 

Fee: To be established 

Address: Head, Conference Department, 
Memorial Center, Purdue University, 
Lafayette, Ind. 


Organometallics Symposium 


Date: July 13-15, 1960 

Objective: Lecture and discussions on or- 
ganometallic chemistry 

Address: Conference Center, The Pennsyl- 
vania State University, University Park, 
Pa. 


Titanium Metallurgy—Conference 


Date: September 12-13, 1960 

Objective: Presentation of current progress 
in the technology of titanium 

For: Anyone interested 

Limitations: Approximately 200 attendees 

Fee: $15.00 

Address: M. Berk, New York University, 
College of Engineering, N. P. 53, N. Y. 


Vacuum Metallurgy 


Date: June 1-2-3, 1960 

Objective: Presentation of new ‘research 
and development in vacuum metallurgy 

For: Anyone interested 

Limitations: Approximately 200 attendee 

Fee: $20.00 

Address: M. Berk, New York University, 

College of Engineering, N. Y. 53, N. !. 
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Miscellaneous 


College and University Administration, 

The Institute on 

Date: June 20-24, 1960 

Objective: Several major problem areas 
in administration will be studied, in- 
cluding patterns of organization and 
control communication, faculty and staff 
personnel, financial economy and efli- 
ciency, and techniques of institutional 
self-studies 

Limitations: 60 persons 

Address: Director, Algo D. Henderson, 
The Institute on College and University 
Administration, The University of Mich- 
igan, Ann Arbor, Mich. 


Estuary and Coastline Hydrodynamics 

Date: June 20-July 1, 1960 

Objective: A general and concise review 
of the theory will be given, including 
the most recent results of experimental 
and analytical research 

For: Engineers engaged in design and de- 
velopment of all types of marine struc- 
tures in which gravity wave action and 
tidal phenomena are important 

Fee: $300.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Inertial Guidance—Terrestrial and 

Interplanetary 

Date: July 5-15, 1960 

Objective: Will present the fundamental 
background, system configurations, and 
components needed in nonradiative self- 
contained navigation systems 

For: Engineers and military personnel con- 
cerned with the design, construction, 
and operation of such systems 

Fee: $325.00 

Address: Office of the Summer Session, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


Technical Report Writing for Engineers and 

Scientists 

Date: September 19-30, 1960 

Objective: To give engineers and scientists 
fundamental instruction and supervised 
practice in the preparation of effective 
technical reports 

For: Engineers, scientists, and beginning 
technical writers and editors 

Limitations: Forty (40) registrants 

Fee: $110.00 

Address: Engineering, Seminars, Confer- 
ence Center, The Pennsylvania State 
University, University Park, Pa. 
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Training in Business, Industry and 

Government, Conference on 

Date: September 29-30, 1960 

For: Educational and training officers 

Fee: $25.00 

Address: Head, Conference Department, 
Memberial Center, Purdue University, 
Lafayette, Ind. 


Nuclear 


Basic Nuclear Science and Radiation and 

Radioisotope Technology 

Date: July 11—-August 26, 1960 

Objective: Reinforcement of college sci- 
ence and engineering teaching in the 
radiosotopic field of nuclear science, 
particularly in smaller institutions 

For: College teachers of science and engi- 
neering having a bachelor’s degree in a 
physical or biological science or engi- 
neering 

Fee: Stipends available 

Address: Dr. George Jura, Engineering 
and Sciences Extention, 2451 Bancroft 
Way, Berkeley 4, Calif. 


Criticality and Criticality Problems 

Date: June 20-July 1, 1960 

Objective: The criticality meeting is di- 
rected to a detailed analysis of the 
physical requirements which provide 
criticality safety for installations han- 
dling fissionable material 

For: Engineers, physicists, and chemists 
employed in plants or industries han- 
dling fissionable material, for persons 
responsible for the installation and op- 
eration of neutronic equipment, and for 
educators and faculty of technical and 
science departments of universities and 
colleges 

Fee: $250.00 (includes textbooks and all 
other study materials) 

Address: Engineering and Sciences Exten- 
sion, University of California, 2451 
Bancroft Way, Berkeley 4, Calif. 


Operational Research 


Models and Simulation in Operations 

Research 

Date: June 13-24, 1960 

Objective: Primary emphasis will be on 
the modeling of large-scale military and 
industrial systems. Generalized tech- 
niques will be developed by the presen- 
tation of case histories 

Fee: $225.00 (reduced fee of $50.00 for 
academic personnel) 
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Address: R. E. Carroll, Engineering Sum- 
mer Conferences, 126 West Engineer- 
ing Bldg., University of Michigan, Ann 
Arbor, Mich. 


Operations Research and Systems 

Engineering 

Date: June—Annually 

Objective: Overall view of OR-Se for in- 
dustry, business, government personnel 

For: Executives, research personnel 

Limitations: National 

Fee: $300.00 

Address: R. Eliezer Naddor, Johns Hop- 
kins University, Baltimore 18, Md. 


Workshop in Operations Research 

Date: May 31, 1960-June 11, 1960 

Objective: Provide a foundation for the 
development of technical competence 

For: People with a working knowledge of 
elementary calculus 

Fee: $400.00 

Address: W. W. Abendroth, Univ. of 
Idaho, Moscow, Idaho 


Petroleum 


Liquefied Petroleum Gas Technical 
Conference 
Date: June 5-10, 1960 
Fee: $20.00 


tively much more on technical education 
than does our Federal Government. 

j. There are private institutes of re- 
search which are struggling hard to make 
ends meet. Among these is the Raman 
Research Institute at Bangalore. 
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Technical Education and Research in India 
(Continued from page 727) 





Address: Chairman: J. A. Samuels, Me. 
chanical Engineering Dept., University 
of Florida, Gainesville, Fla. 


Reservoir Engineering 

Date: May 22-June 10, 1960 

Objective: Introduction to and recent de- 
velopments in reservoir engineering 

Fee: $175.00 

Address: Reservoir Engineering, Confer. 
ence Center, The Pennsylvania State 
University, University Park, Pa. 





Textiles 


Cotton Spinning 
Date: June 6-17, 1960 
Objective: To cover the fundamentals oj 
cotton fiber manipulation with empha. 
sis on spinning 
Address: Prof. John A. Goodwin, Tech- 
nical Director, Lowell Technological In. 
stitute, Lowell, Mass. j 


Survey of Textile Industry 
Date: June 6-24, 1960 
Objective: Survey of fibers, yarns, fabrics, 

finishing, and testing 
For: Research administrators and all level 
of management in textile and _ allied 
fields 
Address: Prof. Jacob K. Frederick, Jr, 
Technical Director, Lowell Technolog. 
ical Institute, Lowell, Mass. 


Bibliography 
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With the submission of this final report, 
the ASEE Committee on the Development 


of Engineering Faculties fills out three and ° 


one-half years of intensive activity on per- 
haps the most serious problem facing engi- 
neering education in the decade ahead. 
The Committee has some confidence that it 
has made a contribution to the understand- 
ing and to the solution of this problem, but 
it is even more confident that much more re- 
mains to be done. We do feel that the un- 
derstanding we have achieved of the state 
of thinking and activities country-wide on 
faculty development which are reported here 
has been a worthwhile beginning. 

Although the general problem involved in 
augmenting our engineering faculties is quite 
clear, the means for effectively contributing 
to its solution have been less obvious to us. 
We have wrestled with this problem in our 
attempts to identify and implement specific 
measures and concrete actions by which a 
general desire to contribute is converted into 
useful action. We believe that our actions 
and our report on this have made and will 
continue to make a contribution. But the 
Committee also feels that it is now time for 
another group to take over. Its members 
feel that they have given the best of their 
own ideas and that the activity will benefit 
by a fresh approach with new personalities. 

One general characteristic of this general 
problem seems clear. The real work of solv- 
ing it is going to be done at the local level 
on an essentially person-to-person basis. Ac- 
tivity at this level can introduce young men 
to the interest in teaching careers and activ- 
ity at this level can encourage those subtle 
but important developments of art and skill 
that yield, eventually, the fine teacher- 
scholar. Activity on a national scale can 
develop a climate in which learning and in- 
tellectual values achieve greater standing 
and inspire greater national effort toward 
adequate manning of our engineering facul- 
ties. In the development of such a climate, 
we engineers share a responsibility with all 
our colleagues in the universities and com- 
munities of the country who respect and seek 
recognition of such values. But fundamen- 


tally we will attract young men to our pro- 





FOREWORD 


Leighton Collins. 


fession, 


our junior colleagues. Our report develops 
this theme at length, in terms of experience 
on many campuses, and gives a great deal of 


perspective in which this and other types of | 


activity can be placed. We believe that this 
report will contribute substantially to ow | 
understanding of our faculty problem and! 
of means that have proven effective al 
grappling with it. 

As the Chairman of CDEF, I wish to te. 


cord the deep feeling of satisfaction that f 
comes from work with colleagues who have © 


given unstintingly of ideas, imagination, 
judgment, and no small amount of fortitude 
and stamina in our joint struggle to move 
ahead. Strenuous labor with such colleague 
constitutes one of life’s more enduring satis. 
factions. To them I express public apprecia- 
tion here for dedicated work. The suppor 
from the Society, likewise, has been excel. 
lent. The presidents and council hav 
backed this endeavor fully, and we have 
always had the staunch back-up and invalu- 
able follow-up provided by Secretary W. 


And finally, the project owes a major pat 
of its accomplishment to two years of cor- 
tribution from the Project Director, Profes 
sor Harold A. Foecke. He has brought tv 
his task with us a degree of insight, an in 


tensity of interest, an ingenuity and resource | 
fulness in coping with often unanticipatel) 


and intangible situations, a dedication ani) 
a level of energy and sheer productivity fo 
which we can express only deep apprecit- 
tion and gratitude. This report is basically 
his work, with the benefit of counsel ani 
suggestions by the Committee and other 
We of the Committee have felt major sat 
isfaction from our endeavors in this field, al 
the more because of the intensity of ow 
struggles to find ways to cope with our af 
signment. We believe that our successony 
will find a truly challenging assignmet) 
awaiting them. 
Haroitp L. Hazen 
March 22, 1960 
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once a favorable climate has been | 
created, by personal discussions and by ’ 
sharing of our satisfactions in teaching with 
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This report is based on a study made, 
with support from the Ford Foundation, 
by the Committee on the Development 
of Engineering Faculties (CDEF) of the 
American Society for Engineering Edu- 
cation (ASEE). A statement of the ori- 
gin and activities and support of CDEF 
will be found in Appendix A. 

The study centered around an investi- 
gation, by means of correspondence and 
personal visits, of the practices by which 
engineering schools were successful in: 
(a) causing more outstanding engineer- 
ing students to consider and investigate 
teaching as a career, (b) promoting the 
rapid and orderly development of young 


| engineering faculties, and (c) enabling 


faculty members to make their maximum 
educational contribution. A detailed 


_ statement of the scope and procedure 


for this study will be found in Appendix 
A-2. 

CDEF was not so much interested in 
making an encyclopedic survey of recruit- 
ment, development, and utilization prac- 
tices as it was in prospecting for success- 
ful ideas and discerning, where possible, 
some of the probable factors of such 
success. Therefore, throughout this re- 
port, attention is focussed principally 
upon identifying and relating the differ- 
ent practices in any given area (e.g., 
faculty development), rather than upon 
reporting the frequencies with which 
given practices occurred. 

The purposes of this study will have 
been achieved if CDEF has been able to 
identify, analyze, and bring to the atten- 
tion of engineering educators practices 
which may help them to cope more ef- 
fectively with the faculty problems on 
their individual campuses. There is a 
variety of things which a national com- 
mittee or society can and should do, but 
ultimately these are fruitful only if they 
a and assist action at the local 
evel. 

In completing this study, CDEF has 
y no means concluded the activity of 
ASEE in matters of faculty recruitment, 
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INTRODUCTION 


development, and_ utilization. ASEE, 
representing a comprehensive and diver- 
sified educational system, would normally 
have an interest in such faculty matters. 
But their current importance for ASEE, 
and for engineering educators at large, is 
increased many fold by two factors. First 
of all, along with the rest of higher edu- 
cation, engineering education is poised 
on the brink of a period of rapid expan- 
sion, which alone would cause severe 
growing pains. Severely compounding 
this is the fact that engineering educa- 
tion must subject itself to the stresses and 
strains which will necessarily accompany 
its efforts to keep pace with, and exer- 
cise leadership in, the explosive growth 
of scientific and engineering knowledge. 
The recruitment, development, and util- 
ization of engineering faculties will there- 
fore be matters of special importance for 
some time. 

Although the engineering faculty prob- 
lem is far from solved, this study gives 
evidence of progress and cause for hope. 
Engineering educators, to be sure, have 
widely diverging opinions on many basic 
educational questions. Their differences, 
however, are accompanied in many cases 
by a humility which comes from the 
frank realization that their positions on 
educational issues are based on less rigor- 
ous foundations than are their positions 
on scientific and technical questions. The 
resulting open-minded attitude creates 
an atmosphere in which serious study 
and research can flourish. These could 
lead ultimately to a resolution, or at least 
a clarification, of issues, to a relaxa- 
tion of differences, and to a reduction 
of zones of uncertainty. There seems 
to exist within engineering education 
a growing climate of receptiveness to- 
ward educational research. Engineering 
educators are increasingly anxious to 
see their educational problems tackled 
with the same vigor, ingenuity, and thor- 
oughness with which engineering prob- 
lems are traditionally solved. 

Each of the three succeeding divisions 
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of this report ends with a set of conclud- 
ing observations. The following are sum- 
maries of these observations: 


1. Individual engineering teachers hold 
the key to the problem of recruiting out- 
standing students for teaching careers 


while the administrators have the respon- * 


sibility of calling this key to the attention 
of their staffs and encouraging them to 
use it. The personal and informal invita- 
tion, extended to a top engineering stu- 
dent by an admired and trusted teacher, 
provides the most effective single method 
of causing such a student to consider a 
teaching career seriously. An effective 
complement to such recruiting of individ- 
ual students is the practice of discussing 
teaching as a career with select groups 
of students (e.g., members of honor so- 
cieties). Bringing to the attention of the 
students at large (through student publi- 
cations or seminars) the opportunities of 
a teaching career is also an important 
part of a comprehensive recruiting pro- 
gram. The results of the foregoing overt 
recruiting efforts can be markedly influ- 
enced by the general impressions which 
the students form through observing the 
faculty in their day-to-day activities. 
Finally, a very effective recruiting device 
and a necessary condition for an intel- 
ligent decision regarding a teaching ca- 
reer is actual teaching experience. 


2. The most important contribution to 
engineering faculty development is made 
by that group of mature engineering edu- 
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cators who serve as mentors or super- 
visors for the beginning teachers. Be. 
cause of their pivotal importance, these 
mentors should be selected with great 
care and then given both the freedom 
necessary to discharge their duties prop. 
erly and the tangible recognition which 
they merit for notable success. 
engineering teachers can be assisted in 
preparing for a productive career in en. 
gineering education not only through 


supervision of their teaching but also | 
through the provision of opportunities | 


for individual or group study of questions 
related either to teaching itself or to 
broader educational matters. Appraisal 


of the merits of faculty development | 
practices is hampered by the difficulty of | 
evaluating engineering teaching. There 


is a general desire for more valid and 
reliable methods of evaluating teaching, 


accompanied by some pessimism regard- 


ing the possibility of devising them. 


3. Engineering faculty utilization is | 


the area in which the least amount of sig- 
nificant activity was found. Administra- 


tors are quite interested in the possibil- > 


ities in this area, but where the establish- 


ment of experimental programs depends | 


upon general faculty approval, such ap- 


proval has not usually been forthcoming | 
Due principally to the enthusiasm of in- | 
dividual faculty members, some studies | 
and trials are underway. A fundamental | 
and comprehensive approach to the entire | 


faculty utilization problem is needed. 
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Il. ENGINEERING FACULTY RECRUITMENT 
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A. INTRODUCTION 


The faculty recruitment section of this 


i: } report deals with two rather different 
some studies | 
| This results from the fact that the deans 
1 to the entire | 


views of the faculty recruitment problem. 


of engineering seemed to read into the 


_ original letter of inquiry (see Appendix 


B) one of two different meanings. 
Many deans responded by listing the 


| ways in which they were trying to cope 


with their own faculty shortages. In 
most such cases, no concern was ex- 


pressed for the national faculty shortage 


or for the problems of other institations. 
By implication, if everyone solved his 
own problem, presumably the general 
problem would be solved; the common 
good would best be served by having 
everyone seek his own individual good. 
Such a dean was viewing the recruiting 
problem in terms of saying to a recruit, 
‘Come to my institution.’ 

The alternate type of reaction to the 
original letter was the response in which 
the dean explained the ways in which 


he was, in effect, saying to a recruit, 
“Enter my academic profession.” In re- 
sponses of this type, the deans explained 
how they were working to swell the na- 
tional reservoir of outstanding young en- 
gineers interested in teaching. Implicit 
in this type of response is the position 
that if the national shortage were over- 
come, the local shortages would take care 
of themselves; the individual good would 
best be served by having everyone pro- 
mote the common good. 

Both approaches to the faculty re- 
cruitment problem are discussed below. 
Because the particular techniques for 
solving local shortages are adapted to 
conditions of markedly varying nature 
and severity, they are not widely ap- 
plicable and consequently are treated 
somewhat briefly. The larger amount of 
attention is devoted to the more uni- 
versally applicable techniques for inter- 
esting top students in teaching as a ca- 
reer. Every institution has outstanding 
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undergraduates who ought to consider 
teaching and the faculty should be inter- 
ested in the techniques for recruiting 


B. RECRUITING FOR LOCAL NEEDS 


Acquiring faculty members involves 


locating their sources and then present- 
ing the appropriate package of induce- 
ments. This section is therefore divided 
into those two major headings. As used 
below, recruitment of faculty by no 
means implies only the recruiting of 
senior staff. Because some institutions 
actively recruit graduate teaching assist-, 
ants as one means of solving their teacher 
shortage, recruitment for local needs 
takes in all levels of teachers. 


1. Sources of Teachers 


Although a variety of sources of faculty 
members are discussed below, some of 
the sources now being tapped are thought 
to represent only temporary expedients 
and transient solutions. For the steady- 
state solution, engineering educators must 
succeed in attracting into their ranks 
from the annual crop of bright young 
engineering graduates a fraction large 
enough to meet the faculty needs result- 
ing from increasing enrollments and from 
the normal attrition due to retirement, 
death, etc. Hence, in the long-range 
sense, the source of engineering teachers 
is the national pool of outstanding under- 
graduates. 

a. Local Supply: It is natural, and eco- 
nomical, for a school to look to its own 
seniors for graduate teaching assistants, 
and to its doctoral candidates for more 
permanent faculty appointments. 
are obvious dangers in such practices, 
both for the recruit and for the institu- 
tion. Carried to excess this practice goes 
by the ignominious name of inbreeding. 
Policies on this vary widely from one in- 
stitution to another, and almost as widely 
from department to department in a sin- 
gle institution. Certainly there are con- 
ditions where it has proved satisfactory, 
and others where it has not. This study 
detected a growing concern, on the part 
of a number of deans and department 
heads, that the national engineering fac- 
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ulty shortage was causing a general in. 
crease of inbreeding. In fact, it was ex. 
plicitly suggested by two deans that 
CDEF make a special study of the 
growth of inbreeding and of the peril | 
which it might represent. 

Regarding the increase of such local | 
recruiting over the past few years, CDEF | 
has no precise information. However, a | 
number of schools which offer no more | 
than the master’s degree reported keep. | 
ing their own graduates as teaching as. | 
sistants or even employing them im. 
mediately as full-time instructors, and a 
number of institutions with relatively | 
small doctoral programs reported keep. 
ing their doctoral candidates after grad. 
uation. 

Certainly a proven local product who f 
needs no “breaking in” represents aj 
greater temptation than some prospec 
from afar. It takes a special brand of 
will power to toss into the national reser 
voir a “sure thing” in the hope of being) 
able to fish out an equally suitable re) 
placement. A bird in the hand is stil} 
worth two in the bush. 

b. Other Engineering Schools: Thi} 
source represents the normal and mos 
appropriate source. Under some condi) 
tions, recruiting faculty members from: 
sister institution becomes “pirating,” bu 
only one dean mentioned this as one 
his techniques. Most of the responses it 
this category dealt with the attraction d 
graduate teaching assistants or instruc 
tors, men who would be working on thei 
doctorates while teaching. There wer 
very few descriptions of techniques fo 
getting new Ph.D. graduates from othe 
schools. However, during a visit by the 
Project Director to one institution, 
head of a moderate-sized department @ 
electrical engineering disclosed that lk 
had succeeded in getting six new Ph.D: 
in one year. His technique was simp] 
that of making a tour of the country até 
visiting a large number of the schoo 
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with sizable doctoral enrollments in elec- 
trical engineering and speaking personally 
to every likely prospect he could find. 

c. Industry: At least three schools re- 
ported considerable success in getting 
faculty members from industry. One of 
these had obtained from industry 15 of 
its lat 20 new appointees. The dean 
mentioned that he used a technique com- 
parable to that by which some teachers 
get attracted to industry, viz., by gradual 
means. First the engineer from industry 
is induced to teach one evening course. 
If this initial contact is mutually pleasant, 
a part-time appointment is offered. In 
due course, if the academic world proves 
attractive enough, the engineer is ready 
to leave industry for full-time teaching. 
Naturally this is applicable primarily in 
large metropolitan areas. 

Further evidence that many engineers 
in industry might welcome an opportu- 
nity to teach came to CDEF indirectly. 
During the year in which the study was 


_ being made, an industrial organization 


which employs many engineers inserted 
in some publications, especially student 
engineering magazines, a full-page “ad- 
vertisement” which discussed the need 
for teachers and the rewards of teaching. 
At the end was a note informing the 
reader that more information could be 
obtained from the office of the ASEE 


' Secretary. Only two or three inquiries 


came from students but scores of letters 
came from engineers in industry who had 
somehow seen the material. 

As a number of deans pointed out, 
engineers who have the doctorate can 
more easily return from industry to the 
academic world than can those with 
lesser degrees. If he expects to make 
teaching a career, the latter type of en- 
gineer, more than likely equipped with 
domestic responsibilities, faces the pros- 
pect of a protracted period of teaching 
combined with advanced study. It was 
suggested to CDEF that some action 
should be taken at a national level to 
work out a loan or fellowship program to 
decrease the impedance of the path from 
industry back to the academic world for 
truly promising young engineers who find 
that their initial choice of an industrial 
career was not the happiest one in terms 
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of their basic interests and temperament. 
There will inevitably be a certain frac- 
tion who take the wrong turn upon grad- 
uation. It was suggested that some of 
these could be reclaimed if the problem 
were squarely faced. 

d. Retired Personnel: This category 
includes both retired military and indus- 
trial personnel. The deans indicated that 
retired personnel do not represent a ma- 
jor source of teachers for modern engi- 
neering education. Nevertheless, they 
hastened to point out that there should 
be no blanket rejection of this source of 
teachers because some retired personnel 
are good prospects for teaching assign- 
ments which do not require a large 
amount of modern advanced training. 

e. Other Countries: Although certainly 
practiced at some other schools, only one 
dean explicitly mentioned success in get- 
ting engineering faculty members from 
other countries. He also hastened to re- 
port that one of the three faculty mem- 
bers so obtained had since gone to the 
even more lucrative pasture of industry. 

Not only are mature engineers invited 
to this country to teach, but many engi- 
neering students from other nations come 
to this country for graduate work, and 
some stay. Unless they acquire citizen- 
ship, they are barred for security reasons 
from many types of industrial work. 
Hence, upon obtaining the doctorate they 
are more likely than their American 
counterparts to stay in the academic 
world where a smaller fraction of re- 
search and development is classified. 
One dean of engineering wrote to express 
mild concern over this trend and its pos- 
sible long range effect upon the overall 
composition of the engineering faculties 
of this nation. 

f. Other Types of Schools: This cate- 
gory does not represent a major source of 
engineering teachers but is included for 
the sake of completeness. One engineer- 
ing dean mentioned recruiting many of his 
engineering faculty from among the best 
young teachers in a technical institute as- 
sociated with his institution. Doubtless 
there are other instances of migration of 
faculties from technical institutes to en- 
gineering schools. There also has been 
a small amount of migration from sec- 
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ondary schools to engineering faculties, 
principally in the engineering graphics 
area. This practice was not reported in 
the deans’ responses but was noted on 
some of the institutional visits by the 
Project Director. 


2. Inducements 


In attracting personnel at the various 
levels, institutions reported a variety of 
inducement packages. For convenience 
in discussion, the components of these 
packages have been divided into mone- 
tary and other benefits. In some cases, 
the separation is difficult, so the discus- 
sion which follows will sometimes over- 
lap. 

a. Monetary: Some of the responses im- 
plied that the entire problem of faculty 
recruitment was a monetary one. Nat- 
urally many deans of engineering re- 
ported on their recruiting activities in 
terms of efforts at raising faculty salaries, 
and commented favorably upon the in- 
fluence this had on the ability to acquire 
and retain faculties. But a number of 
significant recruiting efforts in the mone- 
tary area were not related so much to 
salaries as they were to various forms of 
financial aid for graduate work. A num- 
ber of small institutions with no doctoral 
program (and in two cases, with no 
graduate program at all) were able to 
report success with various arrangements 
for giving their staffs assistance in get- 
ting advanced degrees. 

The University of Dayton reported a 
program whereby it offers a new gradu- 
ate a three-year contract, at modest sal- 
ary. The young teacher teaches full- 
time for the first and third years of this 
contract, and, while still drawing his 
regular salary, spends the second year 
obtaining a master’s degree at another 
institution. The University of Toledo 
reported paying fees, travel, and a mod- 
est salary to two young teachers while 


C. RECRUITING FOR THE PROFESSION 


The question naturally arises as to 
when recruiting for teaching should be- 
gin, at the undergraduate level or the 
graduate level. No less than a dozen 
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they were earning master’s degrees. The | 
Virginia Military Institute sent detailed 
information on a local faculty fellowship 
program which enables staff members to 


get advanced degrees. The Southwest. 
ern Louisiana Institute reported that after 
faculty members had served for five 


academic terms, the Institute could assist | 
them in getting an advanced degree usv. | 
ally “as fast as they are able to take and | 
Such assistance 

can involve such things as a number of | 


complete the work.” 


free summers at full pay, a semester at 
full pay, or an academic year at half pay, 
b. Other Benefits: Inducements in this 


tary benefits, but sometimes are much 
less tangible. For young teachers work. 
ing on advanced degrees, one of the com. 


monly reported components of the total f 
recruiting kit was the ability to take grad.) 


uate work without paying tuition. A 
number of institutions guarantee summer 
work for those faculty members who wish 
it. Although a number of institution 
reported that they encouraged consulting 
activities, one institution uses this as ar 
especially important item in its recuiting 
package. Consulting opportunities ar 


made available on the campus in an apy 


plied research laboratory. For each how 


of consulting work the faculty membep 
receives 0.09% of his regular academit} 


salary. 

A less monetary type of benefit whic 
was mentioned a number of times wa 
the support of activities in profession 
societies. Some institutions stressed the 
importance of office space, faculty grow 
insurance, and the availability of univer 
sity housing. Lesser, but nonetheles 
real, elements in recruiting package 
were climate and scenery. One dea 
even mentioned the absence of big-time 
inter-collegiate sports on his campus 4 
an item which had worked to his advan 
tage on a number of occasions. 
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students in graduate work. In fact, some 
stated, and others implied, that they 
made no mention of a possible teaching 
career to undergraduates. One dean ex- 
plained, “We believe that if we can get 
more of them interested first in resident 
graduate study, then we will be able to 
interest a larger proportion of that group 
subsequently in engineering teaching.” 

In contrast with this, dozens of deans 
reported that, in various ways, they bring 
the possibility of a teaching career to the 
attention of engineering students in the 
senior year. In fact, four deans reported 
mentioning teaching to the students as 
early as the freshman year. Mention- 
ing teaching at the undergraduate level, 
it seems to be thought, can hardly do 
any harm, and it might do some good. 
Specifically, it was suggested that the un- 
dergraduate who gives thought to the 
possibility of a teaching career might, as 
a graduate student, be more likely to 
seek opportunities for teaching experi- 
ence, which experience is itself a power- 
ful recruiting influence. 

It seems that until the recent past rela- 
tively little conscious attention was paid 
to recruiting. One dean stated, “Gen- 
erally speaking, the interest in teaching 
has been generated by the student him- 
self rather than by a conscious stimula- 
tion on the part of faculty or administra- 


think that his institution was unique in 
this respect. If this has been typical, 
then the fraction of students who chose 
teaching careers has been determined 
largely by chance, by the accidental dis- 
covery on the part of the graduate stu- 
dent that teaching duties undertaken as 
a convenient means of financial support 
were in fact delightful enough to choose 
asa career. Engineering educatiqn can 
no longer allow its supply of teachers to 
depend upon such accidental discoveries. 

The following discussion is first of all 
subdivided into implicit and explicit 
forms of recruiting. Under implicit re- 
cuiting are grouped those influences 
whereby the academic world sells itself 
without direct appeals or overtures. Some 
deans seemed to be of the opinion that 
al recruiting should be confined to this 
soft sell, upon which major reliance has 








COMMITTEE ON DEVELOPMENT OF ENGINEERING FACULTIES 767 


been placed in the past. Whether or 
not such reliance might again be feasible 
in more normal future times is not clear, 
but it is perfectly clear that many deans 
of engineering are convinced that at pres- 
ent, and in the immediate future, a con- 
siderable amount of explicit recruiting 
activity must be undertaken if engineer- 
ing education is to attract recruits in the 
number and of the caliber needed. 


1. Implicit Recruiting 


There were reported to CDEF two 
major ways by which engineering stu- 
dents can be attracted to teaching ca- 
reers without any overt recruiting. First 
of all, teachers who take manifest delight 
in their work and in their relationships 
with students create an atmosphere 
which makes a teaching career seem at- 
tractive to their students. Secondly, the 
academic world can sell itself when, as 
a beginning teacher, the young recruit 
has a chance to experience the deep sat- 
isfaction which comes from helping stu- 
dents on the road to professional success. 
These two points are discussed separately 
below. 

a. Atmospheric Recruiting: “There is 
a general atmosphere around our Univer- 
sity which causes undergraduates to con- 
sider careers in college teaching.” 

“The best advertisement for teaching 
is the teachers themselves. If the engi- 
neering teachers themselves are convinced 
that they are in a career which is com- 
pletely satisfying and well regarded, this 
attitude will permeate to the students 
and attract them.” 

These two quotations are but samples 
of comments from a significant number 
of letters which stressed the effect of the 
institutional atmosphere upon the stu- 
dents, the potential future teachers. This 
atmosphere is created by the administra- 
tion as well as the teachers. While the 
students have more day-to-day contact 
with the faculty than with the adminis- 
tration, the attitudes of the faculty are 
influenced heavily by the administrative 
climate in which they work. Hence, 
ultimately both the faculty and the ad- 
ministration help to determine the atmos- 
phere which the students perceive. 

That a number of engineering teachers 
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are not presently happy with their lot 
was the cause of considerable concern to 
several deans. The conditions for low 
faculty morale tend to be self-perpetuat- 
ing. Vacancies in the ranks of engineer- 
ing teachers tend to overload those who 
remain, which can hardly be expected to 
make them exude satisfaction and de- 
light. Consequently, the atmosphere de- 
teriorates perceptibly, and this in turn 
tends to repel the bright and perceptive 
potential recruits. This only aggravates 
the shortage, which lowers faculty morale 
still more, etc. Were the results that in- 
evitable, the situation might be dismal 
indeed. But when the faculty become 
conscious of their attitudes and aware of 
the effect of these upon the students, the 
teachers can exercise considerable control 
over the atmosphere they create. One 
dean reported, “A good deal of the re- 
sistance to teaching . . . stems from poor 
advertising on the part of our current 
teachers; we are changing our tune to 
praising the profession of teaching.” It 
is therefore to be hoped that every engi- 
neering teacher will be conscious of his 
attitudes (and their effect), and will 
seize all natural opportunities which arise 
to exalt the teaching profession. 

b. Recruiting Through Teaching Ex- 
perience: Aside from the faith which the 
engineering deans collectively manifested 
in the effectiveness of explicit, personal 
recruiting (to be discussed in a subse- 
quent section), the strongest message 
conveyed by their response is the crucial 
importance of actual teaching experience 
in the total recruiting process. While 
other influences may predispose the re- 
cruit, he does not really get bitten by the 
teaching bug until he has actually taught. 

The likelihood of being bitten is not 
the same in all teaching situations. Two 
deans explicitly cautioned that in order 
to be an effective device for recruiting, 
the initial teaching experience must pro- 
vide a real opportunity to experience sat- 
isfaction. If the responsibilities given to 
a graduate teaching assistant appear to 
him more a chore than a challenge, he 
may rapidly develop permanent immu- 
nity to the attractions of teaching. The 
same immunity can result if the respon- 
sibilities are too heavy. A further refine- 
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ment was provided by one dean who in- 
dicated that the impact which the degree 
of responsibility makes upon the begin. 
ning teacher is greatly modified by the 
amount of guidance and_ supervision 
which he is given. This dean stated that 
at his institution “the departments which 
have used assistants wisely have a re- 
markable record for turning out engineer. 
ing teachers.” 

In most instances where teaching ex- 
perience was mentioned as a recruiting 
technique, the standard device was the 
graduate teaching assistantship. Some- 
times equivalent responsibilities went by 
other names—assistant instructor, associ- 
ate instructor, acting instructor, part-time 
instructor, etc. 
pattern is well understood and recog- 
nized, it will be more fruitful to report 
here some of the less prevalent, but none- 
theless noteworthy, practices. 

First of all, more than a dozen deans, 
representing institutions of all types, re- 
ported success in using undergraduates 


and commented upon the enthusiasm for } 
teaching which this experience generates | 


in the undergraduate. Responsibilities 
given these undergraduates range from 
a minimum of problem-grading to actual 
full responsibility for surveying and 


graphics courses. The students involved | 


in the latter case were fifth-year students 


on the cooperative plan who were em- | 


ployed full-time by the institution during 
a term when they would normally have 
been working in industry. The depatt- 


ment head involved pointed out that this f 
. arrangement permitted the beginner (one 
year older on the average than a senior | 


in a regular four-year program) to en 
joy teaching experience without being 
plagued by the problem of divided loy- 
alty which faces the typical beginning 
teacher who is usually teaching and tak 
ing advanced work simultaneously. 


It should be pointed out that the us 


of undergraduates by no means implies 
instruction of low quality. Certain 


courses in an engineering program alt’ 
highly mathematical and analytical inf 


nature, depending very little upon the 
art of engineering which comes with ms 
turity and experience. To the teachin 
of such courses, under carefully cot 


Because this standard | 
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trolled conditions, outstanding under- 
graduates can make a contribution. This 
would not be the case for other types of 
engineering courses, and even less for 
courses in the humanities and social sci- 
ences where maturity and breadth of 
knowledge and experience would be even 
more vital. 

A number of practices were reported 
whereby potential teachers could get 
teaching experience without any official 
involvement in the instructional program 
of the institution. Thus, at the time of 
the study, with funds from a gift made 
to the institution for specifically that pur- 
pose, Cornell University was employing 
undergraduate (usually fifth-year) engi- 
neering students to tutor freshman engi- 
neering students in mathematics and 
physics. A preliminary study of the ef- 
fect of this experience on the tutors in- 
dicated that about 20% of the group 
were definitely planning to try a teach- 
ing career, and 34% indicated that they 
had some degree of interest. In both of 
these groups, over 75% indicated that 
the tutoring experience had increased 
their interest in teaching. 

The Department of Electrical Engi- 
neering at Stanford University has had 
in operation for about a decade a volun- 
teer teaching program. In this depart- 
ment, where graduate students otherwise 
would normally not have an opportunity 
to get classroom teaching experience, 
they are permitted to volunteer to teach, 
without pay, a group of students who 
volunteer to withdraw from their regular 
class section taught by an experienced in- 
structor. The volunteer students have 
the prerogative of returning to their 
original class section if they become dis- 
satisfied (only one student is ever re- 
membered to have done so). Discusston 
with some of the volunteer teachers 


| clearly indicated to the Project Director 





that such an experience, undertaken just 
for the experience, was definitely effec- 
tive in increasing the interest of the vol- 
unteer teachers in an academic career. 
At the Milwaukee School of Engineer- 


lished in 1953, with the approval of the 
administration, a local honorary frater- 
nity, Tau Omega Mu, whose sole func- 
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tion is to provide, through its member- 
ship, free tutoring to fellow undergradu- 
ates. While no formal study has been 
made of the subsequent careers of former 
members, many are known to be in some 
form of teaching. Discussions with cur- 
rent members confirmed the view that 
the experience is satisfying and tends to 
increase interest in teaching as a career. 

An important element in the three ex- 
amples above is the absence of a captive 
group of students. A tutor who cannot 
find the key to helping students with 
their difficulties is soon out of business, 
whereas the same individual, as a gradu- 
ate teaching assistant, might be inflicted 
upon his assigned students for a whole 
term. The volunteer teachers at Stan- 
ford University have to compete for the 
continued attendance of their volunteer 
students. Such free competition in the 
art of teaching affords both a challeng- 
ing and a chastening experience which it 
might profit more young teachers to 
undergo. 

Drexel Institute of Technology estab- 
lished in September, 1958, an arrange- 
ment with the school system of metro- 
politan Philadelphia whereby advanced 
engineering students on the cooperative 
plan are given positions as secondary 
school teachers of science and mathemat- 
ics during their industry term. The satis- 
faction associated with helping others to 
learn is certainly not confined to any par- 
ticular educational level, so the opportu- 
nity to experience this satisfaction in the 
secondary schools may easily increase the 
student’s interest in an engineering teach- 
ing career. 

As a final comment in this section on 
recruiting through teaching experience, 
it should be mentioned that several deans 
report their growing conviction that a 
certain amount of teaching experience 
should be considered a normal part of a 
doctoral program because the teaching 
experience carries with it many benefits 
which are important to the individual re- 
gardless of his ultimate career choice. At 
least two institutions reported depart- 
ments where, with few exceptions, all 
graduate students are given some min- 
imum exposure to teaching. If this pol- 
icy spreads, more graduate students will 
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be exposed to teaching, and this exposure 
should increase the fraction of Ph.D.’s 
who stay in teaching. 


2. Explicit Recruiting 


As mentioned earlier, it is clear from 
their comments that many engineering 
deans are convinced that implicit recruit- 
ing will not suffice, that overt actions 
must be taken to call the possibility of a 
teaching career to the attention of engi- 
neering students. The practices which 
they report lend themselves conveniently 
to subdivision into activities having gen- 
eral and selective influence. 

a. Activities Having General Influ- 
ence: Even though future engineering 
teachers must be drawn principally from 
among the outstanding students, the re- 
sponses of the deans indicated that, when 
used with restraint and moderation, 
means of calling general attention to en- 
gineering teaching as a career are both 
appropriate and effective. The practices 
reported in this area will be discussed 
under the headings of publications and 
student meetings. 

i. Publications: Two deans reported 
writing articles on engineering teaching 
careers for local student engineering pub- 
lications. The Dean of Engineering at 
the University of Kentucky transmitted 
a copy of such an article. Because it is 
brief and very much to the point, it is 
reproduced in full as Appendix F. The 
ease with which such a practice could be 
emulated at other institutions makes it 
especially worthy of general considera- 
tion. Any locally renowned engineering 
faculty member could write such an ar- 
ticle. The important thing is that the 
author be someone whose ideas, and 
whose skill in expressing them, could 
command the respect of the ablest stu- 
dents. 

ii. Student meetings: The most fre- 
quently reported type of general recruit- 
ing practice was that of discussing teach- 
ing, along with other career opportunities, 
in required college-wide or departmental 
seminars. These seminars are usually for 
seniors, but in at least two cases, career 
opportunities (including teaching) are 
discussed in freshman orientation pro- 
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grams If the comments of several deans 
reflect the general situation, it is only 
recently that teaching has been included 
in such career discussions. One dean 
phrased it thus: “One basic element in 
our formula is that we have started to 
sell teaching as a career exactly parallel. 
ing in enthusiasm our selling of the vari- 
ous careers in research and development 
or other aspects of industry.” Apart 
from the imperative need to help solve 
the faculty shortage, the simple demands 
of accuracy, and of justice to the student, 


would seem to decree that teaching be | 


included in any discussion of career op- 
portunities. 

There is a variety of other regular 
student gatherings which afford oppor. 
tunities for alert faculty members to men- 
tion, in a natural way, the rewards of a 
teaching career. Several deans men- 
tioned that they, or members of their 


faculties, gave talks on teaching before | 


meetings of the student branches of the 
various engineering societies, at student 
banquets, and at convocations. One dean 


stated: “We have made a point of stress. | 
ing the opportunities and importance of | 
academic careers in every talk to stu | 


dents on the campus from freshmen to 
seniors.” This included “planting” refer. 
ences to teaching in commencement aé- 
dresses. Even the classroom presents an 
occasional opportunity. One dean re 
ported: “We have adopted a policy of 
exalting the profession of teaching when 
the opportunity offers in the classroom. 
This has resulted in many inquiries, and 
it appears that in time it will pay off in | 
more graduates going into teaching.” 
The Professional Guidance Committee 
of the College of Engineering at the Uni- | 
versity of Cincinnati sponsors “a convoce- | 
tion luncheon for all engineering senior 
in an effort to encourage them to pursue 
graduate work with the idea of becoming | 
engineering teachers.” This practice has 
been followed for several years. The} 
convocation is held some time prior tf 
the regular industrial recruiting season) 











b. Activities Having Selective Infl- : 


ence: Although general appeals are both} 
appropriate and effective, the selectiveh 


appeals are obviously considered by the? 
deans to be more effective. These cay 









May, 1 


be di 
select 
more 
to the 
fectiv 
Kis 
tices | 
involv 
group 
specifi 
teachi 
exist { 
grams 
sion oO 
group: 
tions. 
from < 
meetin 
sions \ 
dean | 
that tk 
and en 
YET ( 
The v 
groups 
ent ha 
increas 
and sti 
One 
meetin 
the tor 
the Un 
convoc: 
ter for 
having 
ers fron 
worlds 
garding 
and te 
week tl 
ments 
which | 
precise 
cific rer 
and ted 
enginee 
Two 
their 
interesti 
Cieties i: 
ing as a 
cieties a 
standing 
Personal 
very nai 


. 50—No. 9 


al deans 
is only 
included 
ne dean 
ment in 
carted to 
parallel. 
the vari- 
2lopment 
Apart 
elp solve 
demands 
» student, 
ching be | 


areer Op- 


r regular 
d_ oppor. 
's to men- 
ards of a 
ns men- 
of their 
1g before | 
ies of the 
t student 
One dean 
of stress- | 
yrtance of | 
k to stu- | 
shmen to 
ng” refer- 
ment ad- 
resents al 
dean re- 
policy of 
ring when | 
classroom. 
iiries, and 
pay off in | 
ching.” 
Committee | 
it the Uni- 
a convoca: 
ng seniors 
to pursue 
becoming 
ractice has} 
vars. The} 
e prior toy 
ng season F 
tive Infly 
ls are both} 
e selectiveh 
red by thee 
These caly 




















May, 1960 


be directed to either select groups or 
select individuals. As will be discussed 
more fully below, the personal approach 
to the individual student is the most ef- 
fective recruiting practice of all. 

i, Select groups: Analysis of the prac- 
tices in this category discloses activities 
involving select groups of two types: (1) 
groups formed (voluntarily or otherwise) 
specifically for the purpose of discussing 
teaching, and (2) groups which already 
exist for other purposes but whose pro- 
grams could logically include a discus- 
sion of teaching. Completely voluntary 
groups were reported by several institu- 
tions. The number of meetings varied 
from a single meeting to regular weekly 
meetings for an entire term. These ses- 
sions were sometimes conducted by the 
dean himself, but two deans mentioned 
that the discussions were being capably 
and enthusiastically directed by the local 
YET (young engineering teacher) group. 
The voluntary character of discussion 
groups of this type assures that all pres- 
ent have some degree of interest. This 
increases the likelihood of a productive 
and stimulating experience for all. 

One dean reported calling a special 
meeting to discuss teaching and “asking” 
the top 25% of the class to attend. At 
the University of Washington, a special 
convocation is called during the fall quar- 
ter for all engineering juniors and seniors 
having a “B” average or better. Speak- 
ers from both the academic and industrial 
worlds speak to these select students re- 
garding the importance of graduate work 
and teaching careers. The following 
week the individual engineering depart- 
ments hold separate convocations at 
which departmental faculties give more 
precise information and make more spe- 
cific remarks relative to graduate werk 
and teaching in the particular field of 
engineering involved. 

Two deans reported that members of 
their faculties had been successful in 
interesting local engineering honor so- 
cieties in sponsoring discussions of teach- 
ing as a career. Because such honor so- 
cieties are restricted to students with out- 
standing qualities, both intellectual and 
personal, this would seem to provide a 
very natural and fertile field for explicit 
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recruiting activity. Faculty advisors of 
such groups have an enviable opportunity 
to make a unique contribution to the so- 
lution of the engineering faculty shortage. 

ii. Select individuals: The inescapable 
conclusion drawn from an analysis of the 
responses of the deans is that there sim- 
ply is no substitute for the informal and 
personal contact between a gifted stu- 
dent and a respected teacher. Articles 
in student publications, talks before gen- 
eral or select student groups, none of 
these, helpful as they are in their own 
way, are in the same league with the 
individual approach to an outstanding 
student by an engineering teacher whom 
the student knows and respects. 

When a teacher who takes manifest 
delight in his career in the academic 
world invites a serious-minded and per- 
ceptive student to enter that world and 
to enjoy a life dedicated to teaching and 
learning, the psychological power of such 
an appeal would be hard to overestimate. 
Furthermore, given the fact that the alert 
teacher is in a position to spot some of 
the most promising students early in their 
undergraduate years and to sow then the 
seeds of the idea of teaching as a career, 
it would seem that a shortage of teachers 
need never exist at all. 

This collective conviction of the deans 
regarding the importance of the personal 
approach to the student by the faculty 
members with whom he has intimate 
contact serves to buttress previously 
stated conclusions (under “Atmospheric 
Recruiting”) regarding the key role of 
the faculty in recruiting new teachers. 
The engineering teachers of today have 
an opportunity to selectively propagate 
their kind and to insure for themselves a 
future in which faculty shortages will 
have been eliminated. By attracting re- 
cruits with vitality and potential, they 
can enhance not only the stature of the 
engineering teaching profession, but in- 
directly the stature of the entire engi- 
neering profession and the nation. 

Because the individual approach is so 
personal and informal, no specific illus- 
trative details were given. Furthermore, 
no objective data establishing the effec- 
tiveness of the personal approach were 
submitted. In fact, the impressions 
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gathered on some of the institutional 
visits led to some doubts regarding this 
practice, doubts not as to its effectiveness 
but rather as to its prevalence. The let- 
ters of many deans stated, in just about 
so many words, that “all of the faculty 
take every opportunity to speak to all of 
the best students.” Investigation dis- 
closed that in some cases such reassur- 
ing statements were more hopeful than 
factual. 

In addition to the informal and per- 
sonal approach to individual students, a 
number of more formal or official ap- 
proaches were reported. Even though 
it is directed specifically toward interest- 
ing top students in graduate work, the 
practice reported by Tulane University 
may be of interest because of its compre- 
hensive character. The first individual 
approach to the student is made in the 
second half of the freshman year. Stu- 
dents who have received high grades in 
their first term receive from the dean’s 
office a congratulatory letter which closes 
with a brief suggestion that the student 
begin to consider the possibilities of con- 
tinuing his scholastic activities at the 
graduate level (see Appendix G). If a 
high level of performance is maintained, 
the student receives another letter in the 
sophomore year (see Appendix H). This 
second letter devotes a paragraph to 
building up the idea of the importance 
of graduate work. In the junior and 
senior years, top students are called in 
for personal interviews. This begins at 
the departmental level but includes, for 
carefully selected students, an interview 
with the Dean of the Graduate School. 

A number of institutions reported ex- 
changing lists of outstanding students, 
which enabled the recipients of the lists 
to try to attract to their institutions top 
graduate students. This practice seems 
to have met with mixed success, for it 
was both praised and denounced. A 
sample of a letter used by a department 
head in an attempt to attract graduate 
students is reproduced as Appendix I. 
Before stating the case for his own institu- 
tion, the author engaged in some general 
recruiting by stressing the importance of 
graduate work for all outstanding stu- 
dents and mentioning that financial prob- 
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lems need not be a general deterrent to 
graduate work. 

Many departments send letters to their 
own top students. An example of one 
such letter, which happens to stress grad- 
uate work rather than teaching, is shown 
as Appendix J. Some department heads 
invite their students to drop in and dis. 
cuss graduate work and teaching “if they 
wish.” Others make a point of personally 
interviewing all students, calling in those 
who do not come in spontaneously. 

Oklahoma State University reported a 
practice which may be of general inter- 
est. They have an Honors Fellowship 
Program whereby carefully selected stu- 
dents are encouraged to commit them- 
selves to graduate study at the end of 
their junior year. If they enter the pro- 
gram, they are guaranteed a research as- 
sistantship upon graduation and are usu- 
ally assigned as research aides already 
during their senior year. Naturally they 
have an opportunity to plan their entire 
senior year of study with a view to pre- 
paring for graduate work. 


Another example of individual recruit- | 


ing, this time coupled with an opportu. 
nity for limited teaching experience as an 
undergraduate, is a program in operation 
at the Case Institute of Technology. The 
undergraduate student receives an official 
letter of appointment from the Dean of 
Instruction (see Appendix K). The let- 
ter explicitly invites the student to look 
upon this experience as an opportunity 
to gain a conviction that a career in engi- 


neering education is one that will offer | 


him the most satisfaction. 


CDEF, through the cooperation of the | 


engineering deans, has been able to reach 


top students on many engineering cam- | 


puses by means of a booklet on engineer- 
ing teaching as a career. 
morrow’s Engineers. 


graduate work, to seek opportunities to 


gain some teaching experience—expet- | 
ence valuable for its own sake, and essen- | 
tial to an intelligent decision regarding 


teaching as a career. Over 20,000 copies 


of this free booklet were ordered by et- > 








Teaching To- | 
The booklet urges | 
the top engineering student to enter resi- | 
dent graduate work, and while pursuing | 





gineering schools in less than eight| 


months. 
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D. Concluding Observations 


The following is a collection, some- 
times involving rephrasing, of some of 
the separate conclusions stated at various 
points throughout the preceding sections 
on faculty recruitment. 

1. It is abundantly clear that the engi- 
neering deans of the country are quite 
concerned about the faculty shortage and 
are interested in techniques for solving 
it. That this interest and concern are 
shared by the individual engineering 
teachers of the nation is much less clear. 

2. The single most powerful recruit- 
ing practice is the personal and informal 
invitation to consider a teaching career 
made to outstanding students by teachers 
who command the respect and confidence 
of their students. 

3. Formal and informal appeals to se- 
lect groups of top students are effective 
and efficient ways to plant the idea of 
a teaching career. 

4, When used with restraint and mod- 
eration, practices which bring the re- 
wards of teaching to the attention of all 
engineering students are both appropriate 
and effective. 

5. The general atmosphere created by 
the faculty can greatly influence the ef- 
fectiveness of recruiting practices of a 
more explicit nature. 

6. Because of the importance of the 
atmosphere which they collectively create, 
and because of the effectiveness of their 


personal recruiting efforts, the key to the 
ultimate solution of the engineering fac- 
ulty shortage is in the hands of the indi- 
vidual teachers. 

7. Because the atmosphere created by 
the faculty depends upon faculty morale, 
and because faculty members may have 
to be reminded of their key role in re- 
cruitment, it is incumbent upon adminis- 
trators to do everything practical to es- 
tablish an administrative climate in which 
the faculty will be manifestly pleased to 
work and will be conscious of their op- 
portunities and responsibilities to under- 
take explicit recruiting activities. 

8. Only through a reasonable amount 
of appropriate teaching experience can 
a top student prepare to make an intel- 
ligent decision regarding a possible teach- 
ing career. 

9. Because of the educational value of 
teaching experience, there is a growing 
conviction that a moderate amount of 
teaching experience should be a normal 
part of the pre-doctoral experience of 
every graduate student. 

10. If the fraction of top students who 
enter resident graduate work and the 
fraction of resident graduate students 
who ultimately pursue academic careers 
can both be increased, the engineering 
faculty shortage will be well on the way 
to solution. 








The purpose of this introductory state- 
ment is to clarify the sense in which the 
term faculty development will be used 
in this report. A complete study of en- 
gineering faculty development would 
have to encompass all of the major ac- 
tivities and influences which help to pre- 
pare a young teacher for a productive 
and rewarding career in engineering edu- 
cation. CDEF could not have under- 
taken such a comprehensive study. It 
therefore confined its efforts to an area 
which it found challenging and which 
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A. INTRODUCTION 


seemed to be in great need of more study 
and analysis, namely, the role of the en- 
gineering school in the development of 
its faculty. Excluded thereby is any con- 
sideration of the roles of industry, of the 
professional societies, and of the young 
teachers themselves in an overall pro- 
gram of engineering faculty development. 
This choice does not imply that the ex- 
cluded aspects of the subject are unim- 
portant. Indeed, future studies may very 
well wish to probe such questions as the 
role of ASEE, or of industry, in the de- 
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velopment of the kind and quality of en- 
gineering faculties which will be needed 
in the decades ahead. 

The efforts of CDEF were even more 
specifically focussed. First of all, CDEF 
concerned itself with the development of 
individual faculty members, leaving aside 
the question of how an institution de- 
velops a balanced faculty, a team on 
which each member has his own strengths 
and his own unique contributions to 
make to the joint educational enterprise. 
Within the subject of the development 
of the individual faculty members, CDEF 
excluded from active consideration these 
activities whose sole, or principal, effect 
is to contribute to the technical develop- 
ment of a young faculty member, to the 
growth of his stature as an engineer. 
Again, this exclusion of such things as 
graduate work, research, and other schol- 
arly activity certainly does not imply that 
CDEF feels that these are unimportant. 
Quite the contrary, it reflects the fact 
that the technical competence of an en- 
gineering faculty member is so important 
that it is a subject upon which there is 
virtually universal agreement. 

Thus, graduate work to the level of 
the doctorate is generally recognized as 
an essential part of the development of 
any young teacher of today who would 
aspire to a career in the increasingly sci- 
entific field of engineering education. 
The importance of the research associ- 
ated with this graduate work is also well 
understood. The future engineering edu- 
cator who, during his graduate program, 
works and lives as a member of a dy- 
namic group of graduate students and 
faculty members, in a research atmos- 
phere that is alive with creative work, 
receives an inspiration for high profes- 
sional ideals and intellectual standards 
that can scarcely be duplicated by any 
other method. The influences and inter- 
actions among members of such a young 
and vigorous group, leavened with the 
counsel of senior staff members of na- 
tional professional stature, produce an 
impact upon the growth and develop- 
ment of young minds that sets intellec- 
tual tones and ideals for a lifetime. Such 
an experience provides the deepest pos- 
sible foundation upon which a young 
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man can build a career in engineering 
education. 

After building this firm foundation, 
every engineering educator, regardless of 
his particular complex of duties within 
engineering education, must safeguard 
his professional vigor by activities which 
nourish his continued growth and devel- 
opment. For that group of engineering 
educators whose principal function is 
teaching, this means at least periodic in- 
volvement in one or more professional 
activities such as research, advanced 
study, or appropriate consulting and in- 
dustrial experience. It is clear that with- 
out such appropriate scholarly activities to 
develop and sustain his intellectual vigor, 
the teacher runs the risk of withering on 
the vine. He finds it difficult, if not im- 
possible, to avoid stagnation. By no 
amount of classroom gymnastics can a 
teacher who has lost his intellectual 
vitality be expected to communicate such 
vitality to the fertile minds of his stu- 
dents. All the foregoing are principles 
upon which there is wide agreement. 

Hence, in selecting its sphere of ac- 
tivity, CDEF felt that it could be more 
useful in an area in which there is much 
less agreement, where there are many 
more honest differences of opinion and 
controversial questions. It chose to in- 
vestigate that aspect of faculty develop- 
ment, other than development of profes- 
sional stature as an engineer, which is 
important in the preparation of a young 
man for a lifetime of high-level produc- 
tivity as an engineering educator. This 
concerns not only the development of 
specific classroom skills, but also general 
competence in dealing with a variety of 
educational responsibilities. That this 
aspect of engineering faculty develop- 
ment is important is also widely ac- 
cepted. But there the agreement essen- 
tially stops. The relative importance of 
different components of such faculty de- 
velopment, and how these can or should 
be fostered, are very much open ques- 
tions. 

When such topics as the levels, condi- 
tions, and ingredients of faculty develop- 
ment are discussed in the following 
pages, it must be understood that CDEF 
is referring to that aspect of faculty de- 
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velopment which, in addition to tech- 
nical development, is important in pre- 
paring a young man to be a competent 
engineering educator. The aforemen- 
tioned topics are the ones which emerged 
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from the study as the most meaningful 
ways of subdividing the consideration of 
the subject. They will be discussed in- 
dividually after several general impres- 
sions have been set forth. 


B. GENERAL IMPRESSIONS 


The study of institutional programs 
for engineering faculty development left 
CDEF with a number of overall impres- 
sions which should serve as a useful pre- 
lude to a consideration of the more de- 
tailed sections to follow. More specific 
conclusions will be found at the end of 
this faculty development section of the 
report. 


1. Open-Minded Disagreement 


The strongest single impression gained 
from a one-year study of the faculty de- 
velopment activities of engineering schools 
is the wide diversity of opinions to be 
found on most basic aspects of the sub- 
ject. Everyone agrees on the end to be 
achieved, agrees that engineering educa- 
tion needs outstanding teachers as never 
before, and in numbers which are un- 
precedented. But the differences begin 
to enter as soon as means to this end are 
considered, in fact, as soon as the mean- 
ing of the very term outstanding teach- 
ers is pondered. Ardent supporters of 
differing, and sometimes opposing, posi- 
tions are not hard to find. Fortunately, 
while almost everyone has his own opin- 
ions, many also have a healthy, open- 
minded attitude toward most aspects of 
the subject. This attitude creates an 
atmosphere in which careful study and 
analysis of the basic issues can, and very 
likely will, flourish. 


2. Relatively Little Explicit Activity 


Considered in the aggregate, engineer- 
ing schools are carrying on relatively lit- 
tle activity the explicit purpose of which 
is the development of their faculties (in 
the non-technical sense, as explained 
above). This should not be construed to 
mean that engineering teachers are not 
being developed. Satisfactory, occa- 
sionally even outstanding, engineering 
teachers are being developed as a natural 
by-product of the benign forces and in- 





fluences which necessarily impinge upon 
a beginning teacher in a good scholarly 
environment. But, if history shows that 
competent teachers in adequate numbers 
have been supplied in the past by this 
natural and somewhat random process, 
it does not show that this same process 
will suffice in the decades ahead. Neither 
does it prove that this natural process is 
the most orderly, efficient, and effective 
one available. 

The existence of relatively little faculty 
development activity should also not be 
construed to mean that there is general 
lack of interest in the subject because 
there seems to exist at all levels a large 
reservoir of genuine interest in the prob- 
lem. Rather, the general absence of 
vigorous, positive action reflects the very 
natural and healthy caution which most 
engineering educators exhibit in dealing 
with these problems, problems almost 
wholly pedagogical in nature. Equipped 
as they are with predominantly technical 
backgrounds, and unfamiliar as they are 
with much of the research and literature 
in the field of education, it is not at all 
surprising to find that action is being de- 
ferred on explicit programs for faculty 
development. 


3. Some Significant Exceptions 

In contrast with the overall picture, 
there are to be found engineering insti- 
tutions, not a large fraction at present, 
which are taking significant positive meas- 
ures specifically intended to promote a 
more systematic development of their 
staffs. Evaluation of programs of this 
type is always difficult. Some activities 
are almost too new to be evaluated at 
all. Nevertheless, most such institutions 
are not only pleased with the results but 
are exploring ways of improving and 
broadening present activities. Few of 
the programs approach a comprehensive 
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plan, but most of them represent sound 
beginnings. 


4. Emerging Patterns and Principles 


In spite of the limited nature of most 
individual programs, when they are all 
considered as a group, it is possible to 
discern the emergence of some semblance 
of a pattern or structure, possible to see 
the relationships between the different 
types of programs, and possible to see 
them as parts of a larger whole. From 
the collective experience with these pro- 
grams some guideposts can be formulated 
for the benefit of institutions wishing to 
initiate or increase their activities in these 
areas. This collective experience can 
also serve as a point of departure for 
further experimentation in faculty de- 
velopment. 


5. Needed—Implementation and 
Research 


Many institutions desire to implement 
faculty development programs which are 
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consistent with their needs and boundary 
conditions, but as indicated above, they 
are cautious and are looking for ideas, 
guidance, and stimulation. A significant 
service could be rendered by the estab- 
lishment of some agency or mechanism 
for supplying such assistance to schools 
which desire it. Without such a mech- 
anism for the exchange of ideas and the 
coordination of effort, institutions which 
desire to move forward in this area will 
have little alternative but to wrestle with 
these vexing questions on essentially a 
do-it-yourself basis. A mechanism or 
agency designed to facilitate implementa- 
tion of faculty development programs 
should also endeavor to interest some in- 
stitutions in undertaking programs of 
educational research and development— 
research intended to narrow the zones of 
disagreement which now exist on numer- 
ous faculty development questions, and 
development of experimental programs 
and materials to facilitate faculty growth. 


C. LEVELS OF FACULTY DEVELOPMENT 


An anlysis of the faculty development 
programs of engineering schools suggests 
that there are different stages or levels 
in the development of a young faculty 
member. As they are described herein, 
these stages correspond roughly to the 
amounts of responsibility which are given 
to the developing teacher. The order 
and rate at which responsibilities are be- 
stowed upon a young teacher vary so 
much from one school to another that the 
levels or stages defined herein are not 
necessarily chronological, although they 
tend to be. In fact, because these re- 
sponsibilities do not come neatly pack- 
aged as discrete quanta, it should be 
recognized that any resolution of them 
into a specific number of stages or levels 
is principally a device for facilitating 
piece-wise consideration of the entire 
subject. The three levels to be identified 
and discussed below are: (1) develop- 
ment of specific teaching skills, (2) de- 
velopment of general teaching compe- 
tence, and (3) development of general 
educational competence. In planning in- 
creased faculty development activity, any 





institution might profitably consider at 
the outset the level or levels of develop- 
ment upon which it wishes to concen- 
trate its efforts. 


1. Development of Specific Teaching 
Skills 


The task of developing skill in helping 
students to learn is usually the first chal- 
lenge facing a beginning teacher. Prob- 
ably a graduate teaching assistant in a 
laboratory, he has little or no responsibil- 
ity for deciding what the student is to 
learn, little voice in the design of the lab- 
oratory experiments, and frequently very 
limited autonomy in grading the reports. 
His major responsibility is to develop 
skill in helping students to learn in the 
various teaching-learning situations in 
which he finds himself. To do this the 
young teacher must call upon and deepen 
his understanding of students—their abil- 
ities, aspirations, drives, and frustrations. 
He must learn how to stimulate interest, 
induce participation, instill habits of rigor 
and scholarship, and awaken an unending 
curiosity that leads to independent study. 
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He must establish personal relationships 
with his students which are a judicious 
blend of warmth and dignity. 

As new learning situations are encoun- 
tered, new techniques must be developed 
and old ones modified. There are a host 
of remarkably different learning situations 
in an entire program of engineering edu- 
cation, and each presents the teacher 
with some unique challenges and prob- 
lems. Practices which would produce 
an inspiring lecture might be wholly out 
of place in tutoring or laboratory work. 
In each type of teaching-learning situa- 
tion, the young teacher must learn to 
maximize his opportunities to help stu- 
dents learn. 

So, the first level of development, as 
defined here, requires no experience or 
competence in deciding what shall be 
learned, by whom, in what kind of set- 
ting, or how student progress is to be 
assessed. This first level is confined to 
the development of the art of helping 
students to learn in a variety of different 
types of teaching-learning situations. 
Such teaching skill is a real art, is a 
pleasure to witness, and is several eche- 
lons above the merely mechanical things, 
important though they be, of speaking 
loud enough to be heard, making black- 
board images large enough to be read, 
and directing the lecture to the class 
rather than the window. 


2. Development of General Teaching 
Competence 


Skill in helping students to learn, while 
a necessary condition for effective teach- 
ing, is not a sufficient condition. There 
are a large number of other activities in 
which a mature teacher, who is in re- 
sponsible charge of a class, must engage 
and in which he must develop some de- 
gree of competence. The following are 
examples of some of the responsibilities 
involved at this second level. 

First of all, the teacher may have a 
voice in determining, at least in part, the 
objectives of the course which he will 
teach. The teacher who states that the 
objective of his course is “to teach Stat- 
ics” or, worse yet, “to cover the first ten 
chapters,” has not yet developed compe- 
tence in analyzing and selecting course 
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objectives. The objectives of engineer- 
ing education are many. The student js 
to learn how to learn. He is to learn 
certain principles, laws, and concepts; to 
acquire certain skills (verbal, mathemati- 
ical, problem-solving, laboratory, etc.); 
to develop a “professional attitude”; and 
even to master a few facts, codes, and 
empiricisms. Not every course contrib- 
utes in the same manner to the accom- 
plishment of all these objectives. A com- 
petent and responsible teacher must de- 
cide for each course he teaches just what 
types of learning—skills, concepts, atti- 
tudes, facts—are to be stressed. Unless 
such a decision is made intelligently, no 
matter how skillful the teacher might be 
in presenting the material, the whole 
course might be somewhat beside the 
point and bear little relation to what the 
student needs to learn. 

If the teacher’s objectives are vague, 
ill-defined, and never get beyond an as- 
sortment of pious and non-operational 
generalities, how can he undertake the 
next activity, which is choosing and 
planning the learning situations which 
are best suited for achieving the objec- 
tives? A laboratory session will achieve 
certain objectives which a large lecture 
cannot, and vice versa. Intelligent deci- 
sions need to be made regarding the 
amount and kind of homework, term pa- 
pers or projects, oral reports, etc. The 
teacher who is not explicit about what he 
is trying to achieve has little recourse but 
to chop the text material mechanically 
into doses which he hopes will take 


equal quantities of student time to swal- | 
low. Competence in intelligent course ~ 


planning is something which must be 
developed through experience, reflection, 
study, and consultation. 

A third activity, distinct from the se- 


lection of objectives and of appropriate [ 


learning situations, is the problem of de- 
ciding how to assess student progress to- 
ward the objectives. It is difficult enough 
to design a valid and reliable instrument 


to sample student achievement when it is [ 
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must know how best to test for skills, 
facts, concepts, attitudes—whatever the 
objectives may be. 

The three activities described above, 
and various lesser ones, comprise the sec- 
ond level of faculty development, the 
development of general teaching compe- 
tence. This level involves nothing be- 
yond the activities associated with teach- 
ing a course, but certainly involves more 
than specific teaching skills. 


3. Development of General Educational 
Competence 


A young man whose development has 
progressed successfully to the second 
level could be called an engineering 
teacher but, in the language of this re- 
port, not an engineering educator. Ma- 
ture engineering educators do much more 
than teach. This is especially true for 
those upon whom administrative posi- 
tions are bestowed. But it is also true 
even for those engineering educators for 
whom teaching remains the principal ac- 
tivity during their entire professional 
career, because they inevitably acquire 
responsibilities which go far beyond the 
teaching of courses. Mature faculty mem- 
bers get on departmental, institutional, 
and even national committees. They are 
asked to wrestle with educational prob- 
lems which are subtle and complex and 
which may have long and important his- 
torical roots. Even if the engineering 
educator should avoid all such extra re- 
sponsibilities, simply by his vote at fac- 
ulty meetings he must pass judgment on 
academic issues often transcending the 
first two levels of competence. 

If such an engineering educator is to 
exercise his franchise judiciously, if he is 
consistently to propose sound solutions to 
the academic problems upon which he 
works, it would seem that he should 
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know something about the system of en- 
gineering education of which he is part— 
its history, scope, organization, trends, 
problems, etc. If he knows little or noth- 
ing about engineering education, how 
can he be an intelligent and responsible 
citizen in his province of the academic 
world? 

The development of competence in 
this educational arena, which stretches 
for beyond the classroom walls and even 
beyond the borders of the institution, is 
an important part of the preparation of 
a young man for an effective and re- 
warding career in engineering education. 
Some teachers are provided with spe- 
cific opportunities to broaden their hori- 
zons and to deepen their understanding 
of engineering education. But most have 
no recourse but to integrate their own 
personal experience and enrich this by 
professional acquaintance with colleagues 
elsewhere. 

It is probably safe to say that the 
problems which now confront engineer- 
ing education owe some of their severity 
to the lack of knowledge about, or inter- 
est in, these very problems on the part 
of many engineering teachers. A new 
day in engineering education will dawn 
when it is accepted that a young man 
who aspires to a career in engineering 
education should acquire or develop 
what is here called general educational 
competence. 

What is important in a consideration 
of the foregoing three levels of develop- 
ment is an understanding of all of the 
types of responsibilities which befall an 
engineering educator during his profes- 
sional career. When these responsibil- 
ities are understood, the necessary types 
of competence and the ways of develop- 
ing such forms of competence will be 
easier to discern. 


D. CONDITIONS FOR FACULTY DEVELOPMENT 


“We assign them to teaching and hope 
they learn.” This candid, and somewhat 
callous, description by a department head 
of the measures employed to develop his 
faculty tends to support the occasional 
description by young teachers of the help 


they received as beginners—“a syllabus, 
a pat on the back, and a shove into the 
classroom.” 

While history has shown that this 
“sink-or-swim” technique leaves a residue 
of non-sinkers, it hardly seems designed 
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to produce expert swimmers. To be 
sure, any non-sinker who so desires can 
improve without any coaching whatso- 
ever—simply by practice and by observa- 
tion of others. Some can become quite 
adept in this way, and a self-taught 
Olympic champion might even emerge. 
But left unanswered would be such nag- 
ging questions as: How many potential 
champions are sunk for lack of a bit of 
coaching in the early crucial period? 
How much slower than necessary do the 
non-sinkers develop into proficient swim- 
mers? How far from peak form do they 
remain for lack of an observant coach to 
spot their weaknesses and assist in the 
correction of these? 

Since proficient teachers seem to have 
been developed by this “technique” in 
the past, there is no point in claiming 
that it can’t be done. Accordingly, it 
might seem that the only necessary and 
sufficient condition for faculty develop- 
ment is a “pool” of students into which 
to shove the would-be teacher. But one 
of the postulates underlying the appoint- 
ment of CDEF was that engineering edu- 
cation is entering a period in which it 
will need every outstanding teacher it 
can develop and that it can ill afford to 
scuttle any potential champions, or im- 
pede their development, through waste- 
ful or inefficient practices. Consequently, 
this section is not concerned with min- 
imum conditions but with the necessary 
conditions for the optimum (i.e., com- 
plete, orderly, and rapid) development 
of engineering faculties. These neces- 
sary conditions, as confirmed by this 
study of the activities and experience of 
engineering schools with programs for 
faculty development, are the: (1) avail- 
ability of recruits with growth potential, 
(2) availability of skillful mentors, (3) 
existence of a development plan, and 
(4) presence of an invigorating atmos- 
phere. 


1. Availability of Recruits With 
Growth Potential 


Even though CDEF studied faculty 
development as seen by the school rather 
than by the young engineering teacher, 
it is nevertheless perfectly clear that in 
the final analysis the responsibility for 
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his development rests squarely upon the 
teacher himself. To be sure, the amount 
and the rate of growth of a young teacher 
are dependent upon the opportunities for 
growth with which he is provided. A 
young teacher can hardly be expected to 
create the external conditions for his own 
development. But even the most am- 
bitious institutional programs cannot in- 
duce growth where there is no life ini- 
tially, where the teacher himself has no 
desire to develop. Accordingly, engi- 
neering educators must attract to their 
ranks the best possible recruits, vigorous 
young men with both the capacity and 
the desire for growth. It is to be hoped 
that such ideal young recruits will then 
be provided with the other conditions 
which are necessary if they are to de- 
velop to their full potential. 


2. Availability of Skillful Mentors 


The dictionary meaning of mentor is 
“a wise and trusted counselor.” Appro- 
priately, this term is being used in higher 
education to designate educators with the 
personal and intellectual attributes which 
equip them to guide the development of 
young teachers—to provide wise and 
trusted counsel. The testimony of teach- 
ers fortunate enough to have been ap- 
prenticed to such mentors clearly sug- 
gests how fruitful and necessary such a 
relationship is for the optimum develop- 
ment of a young teacher. 

A mentor must himself be an experi- 
enced, even somewhat renowned teacher. 
But apparently this qualification alone 
does not suffice. It is difficult enough to 
master the art of teaching. But master- 
ing the art of guiding the development of 
other teachers seems to require skill, 
finesse, and sensitivity of a higher order 
of magnitude. A mentor has the unique 
and pivotal responsibility of guiding the 
development of young teachers, who in 
turn will guide the development of their 
students. Such an important responsibil- 
ity should be entrusted only to those who 
would be appreciative of the opportu- 
nities it represents, responsive to the chal- 
lenges it contains, and ready to give the 
time it necessarily consumes. This ca 
hardly be performed as a task superim- 
posed on an already overloaded program. 





May, 1° 


Ment 
given 
recog! 
contri 
Exper 


ment | 


3, Exi 


If 1 
whom 
“stude 
dition 
gram i 
riculur 
than < 
ences, 
quenti: 
dering 
is alre: 
tice of 
sibility 
has hac 

Plan 
conforr 
order < 
neering 
their t 
develoy 
plannec 
and the 
Each y 
to expe 
with tk 
ities, te 
open tc 
and wis 
gineerir 


make h: 


4, Pres. 
Atmosp 
Stude 
studies ( 
tional ¢ 


After 
develop: 
or are b 
to ident 
gredient: 
vised te 
experien 








1. SO—No. 9 


upon the 
e amount 
ig teacher 
inities for 
rided. A 
pected to 
x his own 
most am- 
‘annot in- 
> life ini- 
If has no 
sly, engi- 
t to their 
, vigorous 
acity and 
be hoped 
will then 
conditions 
re to de- 


ntors 


mentor is 
”  Appro- 
in higher 
s with the 
ites which 
opment of 
wise and 
r of teach- 
been ap- 
early sug- 
ry such a 
1 develop- 


an experi- 
1d. teacher. 
tion alone 
enough to 
ut master- 
opment of 
uire skill, 
gher order 
he unique 
uiding the 
rs, who in 
nt of their 
esponsibil- 
those who 
> opportu- 
o the chal- 
‘0 give the 

This can 
k superim- 
1 program. 








May, 1960 


Mentors of young teachers should be 
given the freedom they need, and the 
recognition they merit, for their pivotal 
contribution to engineering education. 
Experience shows that such an invest- 
ment pays rich dividends. 


3, Existence of a Development Plan 


If the mentor is like a “teacher” to 
whom the young faculty members are 
“students,” then the next necessary con- 
dition for an optimum development pro- 
gram is the flexible equivalent of a “cur- 
ticulum.” A curriculum is nothing more 
than a set of planned learning experi- 
ences, some of which are necessarily se- 
quential in nature. Some sequential or- 
dering of experience for young teachers 
is already evident in the standard prac- 
tie of giving a young teacher respon- 
sibility of a “regular” class only after he 
has had successful charge of a laboratory. 

Plannning does not imply rigidity or 
conformity, but only the absence of dis- 
order and complete randomness. Engi- 
neering schools can hardly afford to let 
their teachers grow like Topsy. Their 
development should be an enterprise 
planned jointly by the young teachers 
and those in charge of their development. 
Each young teacher must be encouraged 
to experiment carefully and deliberately 
with the different types of responsibil- 
ities, teaching and otherwise, which are 
open to him so that he may gradually 
and wisely select those areas within en- 
gineering education in which he can 
make his greatest contribution. 


4, Presence of an Invigorating 
Atmosphere 

Students, teachers, and a program of 
studies do not quite complete an educa- 
tional enterprise. The climate created 
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by administrative policies at various 
levels can markedly alter the results of 
an academic program. The effect of an 
invigorating scholarly atmosphere is dif- 
ferent from that where extra-curricular 
activities or intercollegiate sports dom- 
inate the scene. 

So too, a mentor, his student-teachers, 
and a development plan do not alone suf- 
fice for an optimum faculty development 
program. The stimulating atmsophere 
which normally surrounds the activities 
of creative scholars and their more bril- 
liant students can be largely dispelled 
and dissipated by the adverse effect of 
administrative practices which largely 
ignore or discourage a well-balanced pro- 
gram of faculty development. 

That the atmospheres differ from one 
institution to another is suggested by 
some of the letters from the deans. One 
stated: “We have been able to greatly 
improve the grade of teaching in the en- 
tire University by creating a teaching cli- 
mate.” Another dean frankly remarked: 
“Research is the primary emphasis at 
(name of school) and teaching ability 
and effectiveness are given only occa- 
sional attention.” From these two state- 
ments it would be folly to conclude any- 
thing about the relative quality of the 
teaching at the two institutions, but it is 
likely that at these two schools the fac- 
ulty members are following somewhat 
different avenues of professional growth. 

Teachers are quick to respond and ad- 
just to the atmosphere as they see it. 
Unfortunately, the atmosphere as sensed 
by the faculty may be different from that 
which the administration intends. Part 
of the art of administration is the ability 
to establish the desired atmosphere by 
words and deeds which are consistent 
and clearly understood by all. 


E. INGREDIENTS OF FACULTY DEVELOPMENT PROGRAMS 


After studying the variety of faculty 
development programs which now exist 
or are being contemplated, it is possible 
to identify the following types of in- 
gredients: (1) orientation, (2) super- 
Vised teaching experience, (3) related 
experience, (4) evaluation, and (5) rec- 





ognition. The individual ingredients in 


these different categories will be de- 
scribed in the separate sections below. 
By listing these ingredients, CDEF defi- 
nitely does not mean to imply that every 
well-designed faculty development pro- 
gram should contain all of them. Each 
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institution must mix its own recipe for 
faculty development, selecting the in- 
gredients and their proportions in a man- 
ner dictated by local circumstances and 
needs, 

Orientation, the need for which arises 
as a natural consequence of change, is a 
matter of facilitating an adjustment to 
new circumstances. For the institution 
that wishes a newcomer to become a full 
contributor in a minimum length of time, 
helping him to make this adjustment as 
rapidly and painlessly as possible through 
the provision of orientation, either on an 
individual basis or in an organized pro- 
gram, is a matter of enlightened self- 
interest. Judging from the enthusiastic 
comments of participants and from on- 
the-spot observation of one such activity, 
orientation programs, where practical, 
are both valuable and appreciated. 

Supervised teaching experience, as 
used herein, includes only the activities 
necessary for the discharge of assigned 
teaching responsibilities. Thus, in addi- 
tion to actual classroom and laboratory 
teaching, it would include the experi- 
ences associated with course planning, 
evaluation of student performance, etc., 
but it would exclude participation in 
seminars on teaching, practice teaching, 
or any other activity not directly tied to 
some definite teaching assignment. Su- 
pervised teaching experience is clearly 
considered by engineering deans to be 
th most effective way of promoting the 
development of young teachers, and 
rightly so according to the testimony of 
the young teachers themselves. How- 
ever, although at most institutions begin- 
ning teachers are assigned to teaching 
duties under one or more course direc- 
tors, the actual amount of supervision 
provided varies over an extremely wide 
range—from the most nominal and casual 
sort of supervision to truly effective guid- 
ance. 

Related experience is the ingredient 
made up of those activities which help 
a beginning teacher to prepare in a gen- 
eral way for the discharge of teaching 
responsibilities, i.e., activities not related 
to actual teaching duties. These are 
“outside activities” which help the be- 
ginner to master the art of teaching. 
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Although it is true that the mastery of 
any art is dependent upon direct experi. 
ence, it is also true that there is probably 
no art, including the art of teaching, the 
mastery of which is not aided by appro. 
priate prior and concurrent outside ac. 
tivity. The testimony of participants in 


quently bears this out. 
Evaluation and recognition activities 
are as integral a part of the development 


of a young teacher as are the analogous | 


activities in the development of a stu. 
dent or of a young engineer in industry, 
Without evaluation the effectiveness of 
a development program is _ unkown, 
Evaluation permits the identification of 
strengths and weaknesses in the develop. 
ment of a given individual, thereby pro. 
viding a focus for further effort. Recog- 
nition, in turn, provides a powerful stim- 
ulus for such effort. Most evaluation of 
teaching is accomplished through indirect 
indices. Many teachers contend, whether 
rightly or not, that recognition is not 
really accorded for good teaching. But 
some of the same teachers would be 
among the first to object if someone vis- 
ited their classroom or polled their stu. 
dents. 


1. Orientation 


As pointed out above, orientation is 
simply a matter of assisting someone to 
adjust to new circumstances. Such a 
sistance is not imperative. Left com 
pletely to his own devices a normal in- 
dividual can eventually ferret out fo 
himself what he has to know. In fad, 
some believe that such a “survival-of-the 
fittest” procedure is best. They contend 
that the newcomer tends not to forge 
easily what he figures out for himsel, 
whereas an avalanche of information it 
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the enterprise, and help the newcomer 
swiftly identify his role in the joint edu- 
cational venture. Successful formal ori- 
entation programs retain as much as pos- 
sible of the personal element so charac- 
teristic of an informal private orientation 
session. An analysis of orientation ac- 
tivities discloses three reasonably dis- 


' tinct levels of orientation: specific, insti- 


tutional, and general. These are de- 
scribed below. 


a. Specific Orientation: This is simply 
the orientation which a newcomer needs 
in order to discharge adequately his spe- 
cific responsibilities. Although this type 
of orientation is usually handled on an 
individual basis and at a departmental 
(or even sub-departmental) level, when 
the numbers involved become large, the 
only alternative to hasty and incomplete 
individual orientation is some form of 
group orientation. 

A clear example of specific orientation 
of a group nature is an indoctrination pro- 
gram for graduate teaching assistants car- 
tied on by the Department of Electrical 
Engineering at the University of Illinois 
(see Appendix L for a typical program). 
Except for one session devoted to gradu- 
ate study programs, the entire two-day 


| program is devoted to familiarizing the 


graduate assistant with the various lab- 
oratories and laboratory experiments, to 
a discussion of “effective teaching,” and 
to an explanation of the departmental 
program for supervising graduate teach- 
ing assistants. In addition to the orienta- 
tion program, a 17-page Laboratory 
Assistant’s Manual is given to each teach- 
ing assistant. It contains detailed infor- 
mation about sources and types of lab- 
oratory equipment, power, instruments, 
etc. At the same institution, the Depart- 
ment of Theoretical and Applied Me- 


chanics smooths the path for newcomers 


with a 14-page, bound Manual for In- 
structorial Personnel. 

A few other specific orientation pro- 
grams came to the attention of CDEF, 
but no duplicated programs were sub- 
mitted which could be included as ap- 
pendix material. Each program naturally 
teflects local boundary conditions, objec- 
tives, etc. The longest is a 10-day pro- 





gram for new graduate teaching assist- 
ants of mechanical engineering laboratory 
courses at Purdue University. It takes 
place just prior to the opening of the 
school year and is conducted by the pro- 
fessor in charge of the laboratories. The 
graduate assistants spend their time be- 
coming intimately familiar with all of the 
equipment and the laboratory experi- 
ments. 

b. Institutional Orientation: Institu- 
tional orientation is concerned with assist- 
ing the newcomer to understand better 
the institution of which he is a part. This 
is in contrast with specific orientation 
which is concerned exclusively with help- 
ing the newcomer prepare to discharge 
his assigned duties. In one sense, insti- 
tutional orientation may be much less im- 
portant than specific orientation. It cer- 
tainly is less frequent. But the testimony 
of participants in successful institutional 
orientation programs indicates that new 
faculty members very much appreciate 
meeting some of the leading personalities 
of the institution which they have joined 
and learning something of the institu- 
tion’s purposes, policies, traditions, prob- 
lems, and plans. In participating as an 
observer in one institutional orientation 
program, the Project Director overheard 
the following remark pass between two 
participants near the close of the pro- 
gram: “You know, I taught for seven 
years at (name of university), and when 
I left I didn’t know as much about the 
place nor feel as much at home as I do 
here after three days.” 

If loyalty, pride, and dedication on 
the part of its faculty members means 
anything to an institution, it can launch 
the growth of these qualities through an 
effective orientation program. Institu- 
tional orientation programs can pay large, 
long-range dividends in terms of both a 
high quality of instruction and a high 
rate of faculty retention. There is also 
a practical and immediate return. Most 
faculty members are in a position to exert 
some influence, however small, on insti- 
tutional policies—through their voice and 
votes at faculty meetings, through serv- 
ice on committees, etc. Relative ignor- 
ance regarding the institution—its history, 
goals, problems, etc.—can hardly increase 





the prudence and wisdom of their 
actions. 

The best organized and most compre- 
hensive institutional orientation program 
which came to the attention of CDEF 
is that at Purdue University (see Ap- 
pendix M for an abbreviated copy of the 
program). The program is a blend of 
social and more serious functions. The 
faculty member not only learns about 
official ways in which the University af- 
fects him, but he is also informed about 
the patterns of student life and is given 
salient facts about the surrounding civic 
community. Each participant is also 
given a considerable amount of dupli- 
cated material on subjects ranging from 
the policies of the graduate school to ac- 
tivities available for faculty families at 
the University and in the Lafayette com- 
munity. One part of the program is set 
aside for separate, more specialized orien- 
tation meetings for the new faculty of the 
respective Schools of the University. 

Although the term institutional orienta- 
tion has been employed here, it is not 
implied that the entire institution is nec- 
essarily involved but simply that the top- 
ics included are broader than those re- 
quired for specific orientation. Thus, for 
example, there are instances where pro- 
grams of the institutional orientation type 
are restricted to a college of engineering 
within a larger institution. These pro- 
grams supply general information about 
the college of engineering, its degree pro- 
grams, research activities, and the like. 

c. General Orientation: The distin- 
guishing feature of this type of orienta- 
tion is that it helps the faculty member 
to know more about the system of engi- 
neering education of this nation and, in 
general, to understand better the aca- 
demic world of which he is a citizen. 
Small amounts of this type of orientation 
are available, in a formal way, in a rea- 
sonably large number of instances. 

At UCLA, a seminar entitled “Prob- 
lems of Engineering Education” includes 
several topics which lift the view of the 
participant beyond the local scene and 
challenge him to consider broader prob- 
lems. The same is achieved occasionally 
in a weekly, one-quarter, optional sem- 
inar for graduate students in the Depart- 
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and accurate knowledge which can be 
gamered from participation in well- 
planned general orientation activities. 
Apart from the general value of such 
knowledge for any engineering faculty 
member, for those upon whom positions 
of leadership in engineering education are 
bestowed, such knowledge has specific 
practical value in proportion to their ca- 
pacity to influence the future of engi- 
neering education. For an educational 
leader, the more intimate his knowledge 
regarding the nature, complexity, and 
historical origins of the pedagogical prob- 
lems with which he must wrestle, the 
sounder will be his proposed solutions. 
Such knowledge and insight can spell the 
diference between an inspired leader 


and a pedagogical Pied Piper. 
have come} 


In summary, strictly speaking, there is 
no absolute necessity for any orientation, 
formal or otherwise. From an institu- 
tional viewpoint, the practicality and ad- 
visability of orientation turn on the ques- 
tion of the value of assisting faculty mem- 


| bers and graduate assistants to become 


full and intelligent contributors with a 
minmum of wasted time and energy. 


2. Supervised Teaching Experience 
As noted earlier, this section includes 


‘all supervised experience directly asso- 


ciated with assigned teaching duties. 


|Apart from the mode and degree of 


supervision involved, one of the stand- 
ard techniques for helping a beginner 
to develop through teaching experience 
is that of assigning him to progressively 
more challenging and demanding teach- 
Each beginning 


tive. He should strive for an adequate 


level of competence in all situations in 
order to acquire versatility but, where 
possible, he should seek the types of as- 


signments in which he can make his most 
effective contribution. 

The level of maturity at which pros- 
pective teachers are permitted their first 
eaching experience varies widely from 
ne institution to another. In fact, it 
aries over almost as wide a range as 
possible. No less than six institutions 
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(large and small, public and private) re- 
ported success in placing undergraduates 
in responsible charge of some aspect of 
the instructional program. Not only did 
this include being placed in charge of 
laboratory and problem sessions, but in 
several cases the undergraduate was re- 
sponsible for conducting a one-hour class- 
room-type briefing and preparation ses- 
sion. In at least one situation the stu- 
dent-teachers had the responsibility of 
determining the laboratory grades of 
their fellow undergraduates. One insti- 
tution operating on the cooperative plan 
employs some of its top fifth-year stu- 
dents to teach graphics and surveying 
full-time during a term which they would 
normally spend in industry. 

The institutions which utilize under- 
graduates in some way are quite satisfied 
with the performances of these students, 
and the student-teachers interviewed were 
unanimously exuberant over the oppor- 
tunity. Furthermore, the undergraduates 
exposed to the teaching of fellow under- 
graduates felt that the quality of such 
instruction was not significantly better or 
worse than the usual fare. What the 
undergraduate teachers lacked in polish 
was said to be offset by their increased 
sensitivity to the difficulties students en- 
counter and by their ability to explain 
difficult material in language the students 
could comprehend. Although it was 
pointed out in the section of the report 
on faculty recruitment, it bears repeating 
here that in some circumstances under- 
graduates can be used with no impair- 
ment of the quality of instruction. Where 
broad engineering experience and matur- 
ity are less important than a clear grasp 
of enginering principles, many institu- 
tions have found that carefully selected 
undergraduates can make a genuine con- 
tribution to the instructional program. 

At the next level there are institutions 
which employ newly-graduated seniors 
to teach full-time. They staunchly de- 
fend this practice, and what is more, the 
young teachers involved think it is a fine 
idea also. Such new teachers are given 
the rank of instructor (sometimes assist- 
ant or associate instructor) and usually, 
though not always, take graduate work 
at the same time. At the other end of 
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the spectrum, institutions are to be found 
where, at least in some departments, a 
doctoral candidate who is a graduate 
teaching assistant is unlikely to get even 
the experience of being in responsible 
charge of a laboratory. In the words of 
one professor, the graduate teaching as- 
sistant is used as “an extra pair of hands 
for the professor.” An intermediate posi- 
tion is represented by a two-year teach- 
ing internship program at the University 
of Illinois. The intern begins as an ob- 
server (or problem grader) and grad- 
ually progresses so that by the fourth 
semester he is teaching a regular class 
section. 

Those who are disposed to bestow 
teaching responsibility early and at a 
rapid rate seem to base this practice on 
the premise that teaching, like learning, 
is a very natural activity. Therefore, al- 
most everyone engages in simple forms 
of teaching from earliest childhood. By 
the time engineering students graduate, 
many are not only far from inexperienced 
as teachers, but some are actually quite 
skillful and ready for limited formal 
teaching responsibilities. In fact, one 
faculty member who is in charge of 
several laboratory courses stated cate- 
gorically that it was his experience that 
graduate teaching assistants make better 
laboratory instructors on the average 
than many regular faculty members. To 
the former, the situation is a new and 
challenging responsibility; to some of the 
latter, it can seem more of a chore. 

The evidence from the study indicates 
that, whether wisely or not, most begin- 
ners appreciate being given teaching re- 
sponsibility early. In one _ institution, 
interns, who had been required to audit 
courses for one term before being al- 
lowed to teach during the second term, 
voted that their successors be allowed to 
begin teaching immediately. In another 
case, where given a choice between be- 
ing in charge of a graphics laboratory or 
simply being an assistant to another 
teacher in a heat power laboratory, most 
teaching assistants preferred the former 
in spite of the fact that more effort was 
involved. 

Getting down to a few specifics, the 
type of supervision given the beginning 
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teacher in the discharge of his specific 
teaching responsibilities may be divided 
into two categories. The first is general 
supervision, which includes all forms of 
supervision but the second, which is 
classroom supervision. 
- a. General Supervision: In responding 
to the original letter of inquiry, about 
two dozen deans who chose to comment 
upon development activities, but who 
had no specific practice to report, has- 
tened to assure CDEF (to cite one typical 
statement) that “all of our young teach- 
ers are assigned to work under the close 
supervision of one of the best teachers 
in the department.” But it turned out 
that such words represented a remark- 
ably wide range of actual supervision, 
Assigning a beginning teacher to teach a 
course “closely” directed by “one of the 
best” teachers certainly does not guar- 
antee that genuine supervision will ensue, 
In most of the course-director situa- 


tions, which represent the bulk of general f 


supervision, the amount of actual super- 
vision varies widely even within a single 
department of an engineering school. 
In some cases the course director doesn't 
teach the course involved, calls no meet- 
ings of the teachers, and is only infre- 
quently available for consultation. Quite 
the other extreme might be found in the 
same department. Apparently by far 
the greatest factor determining the de- 
gree of general supervision provided by 
a course director (or other advisor) is the 
attitude and interest of such a faculty 
member. If he attaches importance to 
the challenge of helping young teachers 
develop and takes pride in their growth, 
a rich relationship is likely to develop. 
If the assignment is another chore, an ad- 
ministrative burden to be passed around, 
then the spirit of the responsibility is 
likely to be ignored even though its letter 
may be observed. 

The most extensive general supervision 
which came to the attention of CDEF is 
that received by new teachers in the De 
partment of Theoretical and Applied Me- 
chanics at the University of Illinois.) 
When a young teacher is assigned to a 
given course for the first time, he is re- 
quired to attend weekly meetings of all 
such new teachers and the course direc- 
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tor. The theory to be covered in class 
is reviewed, problems are discussed, spe- 
cial ways of presenting difficult points are 
suggested, etc. Perhaps a little less than 
average freedom is given to the young 
teachers in planning and running their 
own classes, but they certainly do get 
careful supervision. 

Two institutions made a point of men- 
tioning the practice of providing general 
supervision by assigning the young teacher 
to share the office of an experienced fac- 
ulty member assigned as his advisor. In 
one of these cases, the young teachers 
indicated that such sharing of offices was 


\ governed more by space considerations 


than by a careful selection of good su- 
pervisors for them. In another institu- 
tion, one department formalizes the as- 
sigament of an advisor by sending the 
young teacher a letter (with carbon copy 
to his advisor) giving him the name of 
his advisor, whom he is told to consult 
on any and all matters. 

b. Classroom Supervision: The class- 
room supervision considered here is of 
a diagnostic, or nonevaluative, type. 
Teachers can observe the performance 
of their students for either of two reasons 
-to diagnose their strengths and weak- 
nesses so that improvement can be 
charted, or to evaluate their achievement 
for official record purposes. So, too, the 
performances of teachers may be ob- 
served by supervisors for essentially the 
same two reasons. After discussion of 
some general points, a few instances will 
be described where the nature of the 
classroom supervision is largely diagnostic. 

Opponents of any form of classroom 
observation cite, among other arguments, 
the fact that the presence of an observer 
disturbs the performance so that a true 
picture of the normal situation cannot be 
obtained. Proponents of classroom ob- 
servation counter that it is folly to expect 
perfectly error-free measurements, be- 
cause even in physical systems measuring 
instruments usually introduce some error. 
The real question revolves around the 
nature of the error introduced by the ob- 
server and how this can be minimized. 
Because the purpose of diagnostic ob- 
servation is not to “grade” but to help 
improve the performance, some of the 
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subtle conditions which make classroom 
observation reasonably valid are easier to 
achieve. For classroom supervision to 
be successful, it is essential that the be- 
ginning teacher really feel that the ob- 
server is there only to help. The ability 
to establish such rapport should be one 
of the crucial tests for the selection of 
mentors or advisors for young teachers. 

One dean who is highly in favor of 
classroom observation outlined four con- 
ditions for success in such a venture: (1) 
that there be no doubt in the young 
teacher’s mind that the purpose of the 
observation is to offer help, (2) that the 
observation and ensuing discussion be 
reciprocal, with the young teacher visit- 
ing the class of his mentor first, (3) that 
the visits be frequent enough for the 
novelty to wear off, and (4) that the 
visits be scheduled. On this last point 
the dean would find many supporters as 
well as dissenters. 

The comments of some young teachers 
suggest that most of them would prob- 
ably welcome tactful diagnostic observa- 
tion of their teaching, although some 
would oppose it. One dean suggested 
that, even though the initial efforts of a 
beginning teacher probably ought to be 
observed, if the teacher is violently op- 
posed, little is gained by compelling him 
to undergo the observation. 

It was suggested several times during 
the study that a young faculty member 
who gets his initial teaching experiences 
while a graduate student is much more 
likely to accept and welcome observation 
than is one who gets his doctorate, and 
perhaps an assistant professorship, before 


- he gets any significant amount of teach- 


ing experience. In the latter case, the 
beginner already has “faculty status” and 
subtle prestige factors come into play 
which tend to make him resist, if not re- 
sent, intrusion into his classroom. The 
graduate teaching assistant has no such 
problem. In all his relationships he sees 
himself as a learner and his classroom 
does not appear to him a sacred domain 
or a privileged sanctuary. It was also 
suggested by one dean that teachers who 
had experienced helpful criticism in 
group practice teaching (to be discussed 
in a later section) are much more likely 
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to desire, and even request, observation 
of their teaching. 

There are a few institutions where in- 
teresting special techniques have been 
developed. At the Stevens Institute of 
Technology, a Committee on the Im- 
provement of Teaching operates a serv- 
ice to the faculty. Upon request from 
any teacher, a team of several mature 
faculty members visits the classes of the 
teacher and then discusses with him their 
joint observation. The diagnostic and 
helpful climate is aided by the fact that 
the visiting team, the members of which 
freely give their time, contains no mem- 
bers of the administration. It is just a 
volunteer group of faculty members inter- 
ested in good teaching and willing to of- 
fer helpful suggestions to anyone who 
desires them. 

In the Chemistry Department of the 
University of Wisconsin, the professor in 
charge of freshman chemistry drops in 
unannnounced on the recitation sections 
taught by the graduate teaching assist- 
ants. However, in forewarning them 
that he intends to drop in unannounced 
several times during the term, he assures 
them that he will not make the initial 
visit to the class of any teacher until that 
teacher comes to him and tells him that 
he has overcome his initial stage fright 
and nervousness and that he is now 
ready to be observed at the discretion of 
the professor in charge. Consequently, 
while they know that they will be ob- 
served, and that they must therefore take 
their teaching seriously, the teaching as- 
sistants appreciate very much the courte- 
ous absence of any threat of a visit while 
they are getting adjusted. 

The Electrical Engineering Depart- 
ment of the University of Illinois utilizes 
the part-time services of an emeritus pro- 
fessor, renowned as a teacher during his 
active years on the faculty, as a mentor 
to the teaching assistants in the depart- 
ment. He meets with them individually, 
drops in unannounced on their classes, 
and is genuinely available for consulta- 
tion. The teaching assistants very much 
appreciate his guidance. His reputation, 
his retired status, and his personal qual- 
ities combine to assure the success of his 
efforts. The Department is convinced of 
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the value of such guidance for its teach. 
ing assistants and hopes to find an equiv. 
alent way of providing the same service 
when and if the present mentor can no 
longer render it. 

A technique which provides classroom 
observation in a very natural way is em- 
ployed by at least two separate depart. 
ments at the University of Washington, 
Two regular-sized sections of a course 
are scheduled in the same room at the 
same hour. One section is assigned to 
the new teacher, the other to an experi- 
enced and capable professor. Each takes 
care of the homework, quizzes, and other 
details for his own students. Both teach. } 
ers are present in the classroom at all 
times. At first the experienced teacher | 
handles the combined sections while the 
beginner observes and inquires about 
techniques employed. On a prearranged 
day, the new teacher takes over the class 
for one period, after which his perform- 
ance is discussed with the experienced 
teacher. Gradually the responsibility 
shifts until the beginner is conducting | 
the class almost continually. i 

Summarizing this section on teaching 
experience, from the letters of the deans } 
and from comments by young engineer | 
ing teachers, the single most effective in- 
gredient in a faculty development pro- 
gram is genuine guidance of the Z| 


é 
\ 
{ 














teacher as he is given new teaching re- 
sponsibilities. One dean phrased it sue- 
cintly when he stated that to develop a 
teacher one has only to “give a young © 
man some genuine educational respons: | 
bility and then help him carry it out.” } 


3. Related Experience 


This section embraces activities which 
promote the art of teaching through e- 
periences other than actual teaching 
The principal types of such outside ac | 
tivities noted by CDEF are study, ob 
servation, and practice. 

a. Practice Teaching: This term desig: | 
nates situations whereby a beginner has 
an opportunity to gain some teaching ¢- | 
perience without being put in responsible > 
charge of a group of students. Two! 
principal types of such situations wett/ 
reported by the deans. : 
In the first type, young teachers, unde} 
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the guidance of one or more experienced 
and helpful older teachers, gather for 
practice teaching sessions. They take 
turns giving short presentations. These 
are then frankly, openly, and construc- 
tively criticized by the entire group. 
Practice sessions of this general nature 
are common in schools for the prepara- 
tion of military instructors. However, 
only one instance of such practice teach- 
ing within an engineering school came to 
the attention of CDEF, and this was at 
Washington State University. There it 
is an integral part of a multi-purpose pro- 
gram conducted at the opening of each 
fall term (see Appendix O for a copy of 
the program for one year). Young teach- 
ers at this institution who had partic- 
ipated in these practice sessions and who 
were interviewed by the Project Director 
all felt that such sessions are very help- 
ful. Their greatest value seems to come 
from the constructive and _no-holds- 
barred critique of the individual per- 
formances. 

Sometimes graduate teaching assistants 
are not placed in charge of a laboratory 
section, but are merely assigned to assist 
an experienced teacher. This might also 
be considered practice teaching. In con- 
trast with the above, it contains more ele- 
ments of realism and is more valuable 
from that point of view. On the other 
hand, the amount of actual guidance and 
supervision which the practice teacher 
receives is heavily dependent upon the 
disposition of the professor whom he is 
assisting. 

No practice teaching situations were 
reported which would be a clear parallel 
to the practice teaching situations used in 
the preparation of teachers for second- 
ary schools where a practice teacher takes 
over the class of a regular teacher for a 
specified period of time and is observed 
at all times by the regular teacher. 

b. Observation: Observation of the 
young teacher has been discussed earlier. 
This heading includes only observation 
by the beginning teacher (either prior 
to or during his early teaching experi- 
ence), observation in which the young 
teacher is consciously observing the tech- 
niques and style of an experienced 
teacher. Naturally, young teachers, as 
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students, have been observing teachers 
for many years. But in most cases this 
observation apparently has relatively lit- 
tle carry over, except for students al- 
ready seriously thinking about a teach- 
ing career. 

Several types of observation by young 
teachers were reported. The first two 
types are a natural part of the two forms 
of practice teaching discussed above. In 
the first case, a young teacher observes 
fellow inexperienced teachers. At first 
glance, this might not seem to be too 
profitable. However, because of the in- 
tensity of the observation and the candor 
of the critique which follows, many 
points are noted which might be missed 
in other forms of observation. 

The observation afforded by assisting 
an experienced teacher in a laboratory 
is made valuable by the reality of the 
situation, but this value varies with the 
artistry of the experienced teacher in- 
volved. Furthermore, considerations of 
scheduling problems sometimes play a 
dominant role in determining which as- 
sistant is assigned to any given professor, 
and such scheduling considerations can 
hardly take note of the special needs of 
the assistant or the particular qualifica- 
tions of the professor. 

It is quite common for young engineer- 
ing teachers to sit in on a course taught 
by an experienced teacher in the same 
department. But in many such cases, the 
selection is determined less by the skill 
of the teacher than by the particular 
course involved, because the young 
teacher knows, or suspects, that he will 
soon be teaching that particular course. 
So, while the observer is quite likely to 
pick up ideas about teaching the specific 
course, the general value of the observa- 
tion would be heavily dependent upon 
the skill of the teacher who happened to 
be involved. In contrast, one institution 
reported the practice of encouraging the 
young teachers, with the incentive of a 
slightly reduced load, to sit in as ob- 
servers on the classes of outstanding 
teachers from a variety of disciplines, 
nontechnical as well as technical. 

c. Study: In addition to observation 
and practice teaching as types of related 
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development experience, there exists a 
wide variety of activities which have 
been classified here as study activities. 
The specific types of these activities will 
be discussed below, but first it is appro- 
priate to note that there is wide disagree- 
ment on the value of activities of this 
sort. Some feel that nothing is required 
for good teaching except that the teacher 
know his subject, be excited about it, 
and want to put it across—that such a 
man can break most of the rules of 
pedagogy and still be an inspiring teacher. 
From this viewpoint, all the niceties of 
a polished lecture can’t convey a spirit 
which technical mastery brings. Conse- 
quently, it is held that, while some im- 
provement might be possible through pre- 
occupation with pedagogy, the amount 
of improvement isn’t worth the effort and 
that therefore the time might more profit- 
ably be invested in technical pursuits. 
On the other extreme are those who, 
without denying the essential nature of 
subject matter competence, feel that cer- 
tain teaching insights are so important 
that they would make some activities or 
seminars compulsory for all beginning 
teachers. 

Proponents of an intermediate position 
hold that activities in this category are 
valuable to those who feel a need for 
them, but that compelling the unwilling 
to attend makes low quality not only pre- 
dictable but probably inevitable. Let the 
seminars on teaching and other related 
activities be generally available, but let 
these activities breathe the invigorating 
air of free competition. If an activity is 
sound, if it can command the respect and 
allegiance of bright young engineering 
teachers, then it will flourish; if it cannot 
do this, it is right that it perish. 

i. Independent study: Apparently a 
large number of deans are convinced of 
the potential value of reading material 
for the young teacher. In their responses, 
a number of deans specifically mentioned 
distributing the manual, Effective Teach- 
ing, to their young faculty members. 
Furthermore, when the availability of a 
less-widely known manual, You and 


Your Students, was announced last year, 
over 6,000 copies were ordered within 
the first four months. 


A booklet, en- 


JOURNAL OF ENGINEERING EDUCATION 





Vol. 50—No, 9 


titled “Instruction Manual” and published 
at the Georgia Institute of Technology, is 
known to be in use at several schools. A 
number of deans reported distributing re. 
ports of various ASEE studies and en- 
couraging young faculty members to read 
the JoURNAL OF ENGINEERING EDUCATION, 

From a number of sources came spe- 
cific indications of a desire for something 
as a follow-up of the manuals now avail- 
able. Apparently the manuals whet the 
appetites of some young teachers for more 
serious and scholarly material on teach- 
ing and other educational matters. But 
beyond the simple manuals, there is noth- 
ing available but a sea of educational 
literature (including textbooks for educa- 
tion courses) which the young teachers 
have neither the time nor the judgment 


to sift for appropriate further reading ma- | 


terial. What seems to be desired is some- 
thing of an intermediate nature, a more 
extensive manual (or small book) which 
would treat important subjects in depth, 





I 
{ 





bring the reader up to date on modem | 


research in areas affecting college and 
engineering teaching, and provide care- 
fully organized, annotated bibliographies 
as a guide to even further study. It was 
also suggested that in addition to mate- 
rial aimed directly at understanding the 
teaching-learning process, the booklet in- 
clude some general orientation material. 


For the young teacher at a small insti- | 


tution, where other types of organized 
activities may be impractical, stimulating 
reading material at all levels of difficulty 
would be especially helpful. 

ii. Group study: This classification is 
devoted to forms of group study of teach- 


ing and related educational matters. Be- | 


cause they seem to defy further sub- 
classification, a large number of activities 
will be mentioned under this single head- 
ing. Before indicating their variety, and 
the specific nature of some of the more 
prominent ones, a few general comments 
are appropriate. 


First of all, the number, variety, and — 


longevity of some of these activities con- 
firms the view that they have genuine 


value and that it is possible to leam / 
some things about teaching apart from ; 
Participants in sem- 


actual experience. 
inars, courses, and informal discussion 
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groups indicate that many of their atti- 
tudes were changed, their false preju- 
dices banished, and their sensitivity to 
the complexity and variety of teaching 
situations heightened. They have abon- 
doned their allegiance to black-and-white 
solutions of grey problems and have 
adopted a scientific and experimental at- 
titude. This allows their teaching to 
break away from any uncritical and 
sterile imitation of past practices. 

Interest in pedagogy, of course, is not 
without its dangers. While profiting 
many, it also seems to intoxicate a few, 
who got so wrapped up in lesson plans 
and “teaching tricks” that they neglect 
their continued technical growth so that 
their teaching suffers when viewed in 
terms of its total impact upon the stu- 
dent. On the other hand, there are also 
a few who become so absorbed in their 
technical pursuits that their teaching suf- 
fers. Anyone who desires to maximize 
his effectiveness as an engineering teacher, 
who aspires to be a worthy member of 
both the engineering and the teaching 
professions, must maintain interest and 
growth in both areas. 

Group study opportunities open to en- 
gineering faculties come in all styles and 
sizes. Some are operated on an institu- 
tion-wide basis, others are confined to 
colleges of engineering or even to indi- 
vidual departments. Some carry gradu- 
ate credit, others none. Attendance may 
be voluntary, “urged,” or compulsory. 
Some are solely concerned with the de- 
velopment of specific teaching skills, 
while others ignore such material com- 
pletely in favor of a study of educational 
objectives, history, curriculum problems, 
and the like. Still others are a blend of 
the two. Sizes range from a large lecture 
series with over 80 regular participants 
to tiny intimate discussion groups. They 
sometimes feature an array of specialists 
and guest speakers (under a general co- 
ordinator), sometimes a single teacher, 
and sometimes no teacher or coordinator 
at all—just a self-help group of young 
teachers meeting to thrash out common 
problems. The participants range from 
undergraduates to senior faculty mem- 
bers. The longest is a four-semester 
weekly seminar, the shortest a one-night 
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stand. Some programs are held just be- 
fore the opening of the academic year, 
others are distributed throughout the 
year. A total of over three dozen pro- 
grams, in various stages of gestation, in- 
fancy, maturity, and atrophy, came to 
the attention of CDEF. Only a few of 
the more vigorous and successful can be 
mentioned here. 

The Georgia Institute of Technology 
has two distinct seminars—one for new 
faculty members in the fall quarter, the 
other for graduate students in the winter 
quarter (see Appendices P and Q for out- 
lines of the seminars). Both are volun- 
tary programs, meet weekly, and carry 
no credit (except that successful par- 
ticipation in the second appears on the 
graduate student’s transcript). A single 
faculty member is in charge of both. 
Outside speakers are not a usual feature 
of the programs. There are some plans 
to extend the program for new faculty 
members to an entire year. The seminar 
for graduate students is principally con- 
cerned with teaching methods; the one 
for faculty members includes a higher 
fraction of institutional and general orien- 
tation material. 

The Pennsylvania State University has 
a year-long, voluntary, weekly seminar 
for new engineering teachers (see Ap- 
pendix R for an abbreviated outline). A 
single faculty member handles all meet- 
ings, which are principally concerned 
with teaching methods and problems. 
Participation carries no credit. 

The institution-wide orientation pro- 
gram at Purdue University has been men- 
tioned earlier. This is followed up in 
two ways. A few days after the orienta- 
tion program, the local chapter of the 
AAUP and the local branch of ASEE 
jointly sponsor a teaching workshop. All 
new faculty members are explicitly in- 
vited. During the fall semester the 
School of Engineering sponsors a non- 
credit “Engineering Education Seminar” 
consisting of weekly luncheon meetings 
featuring various local and visiting speak- 
ers (see Appendix S for a typical series 
of topics). The program is flexible, 
adapting itself somewhat to the expressed 
wishes of the volunteer attendees. Regu- 


lar faculty members frequently attend 
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when prominent outside speakers are 
featured. 

The University of California (Los An- 
geles) has, as mentioned earlier, a weekly 
seminar entitled “Problems in Engineer- 
ing Education.” It too is flexible, featur- 
ing local and outside speakers (see Ap- 
pendix T for a typical program). The 
program is publicized each week, which 
causes many regular faculty members to 
drop in and swell the ranks of the gradu- 
ate students taking the seminar for one 
hour of graduate credit. 

A somewhat similar seminar exists 
within the Electrical Engineering De- 
partment at Stanford University. One 
quarter hour of graduate credit is avail- 
able. Some of the weekly meetings are 
devoted to group discussion led by the 
course coordinator, while others feature 
Stanford faculty members from a wide 
variety of disciplines (including law). 
The seminar has been operating during 
the winter quarter of each academic year 
for a little over a decade. 

Marquette University has a noncredit, 
one-term seminar for engineering stu- 
dents who are seriously thinking of engi- 
neering teaching as a career and wish to 
know more about it. In addition to get- 
ting the answers to a host of practical 
questions during the last few meetings 
of the seminar, the participants (who do 
outside reading for no credit) consider 
the objectives of education, theories of 
learning, curriculum problems, evaluation 
of student performance, etc. They are 
asked to engage in the seminar as if they 
expected to be graduate teaching assist- 
ants at some institution the following 
year. This establishes a “working” at- 
mosphere. The students feel that they 
are preparing for future teaching re- 
sponsibilities. 

Although it was only in the planning 
stage at the time this study was con- 
ducted, another program designed ex- 
clusively for engineering teachers cer- 
tainly merits inclusion. An experimental 
internship program for engineering teach- 
ers was inaugurated at the University of 
Illinois in September, 1959. As one 
phase of the program, the interns will be 
expected to attend a weekly seminar for 
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the duration of the internship (two aca- 
demic years). The seminar will cover 
not only such matters as general orienta- 
tion and problems of teaching, but will 
devote some time to a consideration of 
important new engineering developments, 
Participation in the seminar will carry no 
credit. 

Although the program within the Col- 
lege of Engineering of Washington State 
University has already been mentioned 
twice (in connection with orientation 
and practice teaching), it should be 
mentioned here that it also includes a 
short series of meetings on different as- 
pects of teaching. 

The aforementioned programs have at 
least two characteristics in common—they 
are principally for engineering teachers 
and are all regularly scheduled activities, 
Discarding this last characteristics per- 
mits mention of some less formally organ- 
ized but apparently reasonably successful 
activities. At least three deans of engi- 


neering wrote very favorably regarding 


the influence and effectiveness of the 
largely self-directed activities of YET 
groups. Still other deans mentioned the 
programs sponsored by their local 
branches of ASEE. And finally, at two 
institutions colloquia and seminars are 
sponsored by a Committee on the Inm- 
provement of Teaching within the engi- 
neering school. 

Turning now to institution-wide activ- 
ities in which engineering teachers can 
and do participate, perhaps the most 
comprehensive is the official Minor in 
College Teaching available at Oregon 
State College. The core of the Minor, 
which is under the jurisdiction of the 
Graduate School, is a group of five 
courses, each carrying three quarter-hours 
of credit. The courses are taught by 
faculty members from sociology, science, 
and education. About two dozen gradu- 
ate students from more than ten different 
disciplines (including engineering) have 
received their doctorates with this Minor 
in College Teaching as a part thereof. 
Many more graduate students getting 
their master’s degrees have participated. 
The titles of the five courses are: “The 
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sity Teaching,” “American Higher Edu- 
cation,” “Seminar in Teaching Proce- 
dures,” and “College Teaching Studies.” 

At Ohio State University some engi- 
neering teachers have attended a special 
course, “College Teaching,” taught by a 
philosophy professor under the general 
supervision of the Graduate School. It 
is attended by graduate students from 
many disciplines. It is a two-credit, one- 
quarter course. At some meetings out- 
side speakers are featured; others are de- 
voted to discussion led by the regular 
teacher. It is only indirectly concerned 
with teaching effectiveness, being organ- 
ized around an investigation of various 
issues and relationships in higher educa- 
tion as they affect the teacher, as may be 
seen from a typical outline (see Ap- 
pendix U). 

One other example of a course of this 
type, attended by graduate students from 
a large number of disciplines is a one- 
semester, one-credit course, “College 
Teaching,” at Cornell University. It con- 
sists of a series of talks given by members 
of the Cornell faculty and administra- 
tion on a wide variety of topics (see Ap- 
pendix V for a typical outline). At the 
time of this study, over 80 graduate stu- 
dents were registered for the course. 
Because each weekly session is separately 
publicized and open to the faculty at 
large, the attendance has been as high 
as 200 for special speakers. 

While visiting or corresponding with 
other institutions, the Project Director 
obtained information, syllabi, and course 
outlines of other courses offered by Col- 
leges or Departments of Education and 
intended primarily for college teachers. 
A list of course titles by institution is 
given in Appendix W. Naturally, the 
list is not complete but only indicative of 
the variety and general availability of 
such courses. 

After considering this multiplicity of 
activities and trying to discern the rea- 
sons for success, a few generalizations 
may be made. First of all, whether the 
subject matter under study or discussion 
is education in general or good teaching 
in particular, it seems to have enough in- 
trinsic appeal so that many young teach- 
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ers participate regularly and enthusias- 
tically. They gladly register their over- 
all satisfaction, even while remaining 
perfectly willing to pinpoint weaknesses 
and defects that may exist. Thus, in at 
least one instance the participants felt 
that the teacher was trying too hard to 
get them to accept his own somewhat un- 
orthodox views on teaching. In another 
case the participants clearly felt that their 
activity should have included exposure 
to a few specialists in addition to the par- 
ticular director of their activity. 

A competent and _ knowledgeable 
teacher of a course (or leader of a sem- 
inar or discussion group) can add much 
to the value of such an activity for young 
teachers. Young teachers are quick to 
assert this and generous in their praise of 
those who help them attain new insights 
and knowledge. But a substantive con- 
tribution by the leader is apparently not 
absolutely essential. In some cases the 
principal talent of the leader is skill in 
channeling and bringing to fruition the 
vigorous discussions of young teachers. 
In fact, as mentioned above, some YET 
groups manage to derive considerable 
benefit from discussions which are chiefly 
self-organized and self-directed. 

The question of the advisability of 
academic credit is unsettled. When the 
young teacher’s participation in a certain 
activity is more or less “expected,” he 
doesn’t mind the absence of any “car- 
rot” (e.g., graduate credit) provided the 
activity does not blot up large amounts of 
time and thereby cut into an already full 
program made up of some combination 
of teaching and graduate study. If time- 
consuming participation is expected on 
a noncredit basis, the young teacher pre- 
fers that his other loads be adjusted to 
take cognizance of this, or that the ac- 
tivity be lumped at, or near, the opening 
of the academic year. Most young teach- 
ers, being somewhat concerned over the 
extent to which students work for the ex- 
ternal symbols of learning (courses passed 
and grades achieved), are not disposed 
to exhibit this same type of behavior by 
demanding “credit” for participation in 
faculty development programs. They 
feel that their own improvement is re- 
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ward enough, especially if this increased 
effectiveness is noted and acknowledged 
by their superiors. 

Apparently the timing of these group 
study activities in relation to the initial 
teaching experiences of the young faculty 
member is not critical. Nevertheless, the 
evidence points to the conclusion that, 
whatever else may be beneficial, some 
opportunity for group study and discus- 
sion of teaching problems concurrent with 
early teaching experience is very valu- 
able. If such study does not begin until 
after the teacher has had a number of 
terms of teaching experience, his teach- 
ing habits (good or bad) are already par- 
tially formed. He has somehow out- 
lived his early crises, and he easily adopts 
the attitude of an “old pro” who doesn’t 
need a discussion of teaching problems 
any more. On the other hand, if the 
group activity precedes the teaching ex- 
perience, the teaching problems under 
discussion can easily become rather un- 
realistic and academic. If the two forms 
of experience occur simultaneously, this 
introduces a considerable amount of feed- 
back which tends to fructify the whole 
operation. The teacher avoids some of 
the early pitfalls and blunders to which 
he might otherwise have fallen victim, 
and the discussions are practical and 
profitable. 

Several other recommendations were 
made by participants. First of all, if the 
activity is to take the form of a group 
discussion, the number of participants 
must be kept small enough so that all 
can be effectively drawn into the discus- 
sion. Secondly, if a particular activity 
must be very brief in extent, young teach- 
ers see no point in a superficial survey. 
They prefer one or two sound new in- 
sights to an increase of confusion. These 
points seem obvious, but they are some- 
times overlooked. 

Summarizing this section on group 
study, it would seem that young teachers 
have a genuine interest in a study and 
discussion of educational issues and that 
with the investment of a modest amount 
of time and serious effort, it is usually 
possible for an institution to devise a pro- 
gram which will enjoy a modicum of suc- 
cess. Optimizing the value of a program 
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is an entirely different matter; a “reson. 
ance” condition is very difficult to find, 
Not only are there a large number of jn. 
dependent variables to maneuver, but 
the nature of educational activities seems 
to be such that, in technical language, 
their resonance curve is rather flat, 


Therefore, wide fluctuations of any one 


of the parameters causes only barely per. 
ceptible changes in the response. Not 
only that, but what turns out to be an 
optimum condition at one institution may 
be quite inappropriate at another because | 
of the heavy influence of local con. | 
straints and boundary conditions. Never. | 
theless, as stated above, a reasonable de. | 
gree of success would seem to be within 
the reach of any institution willing to in- 
vest some time and serious effort. 
Summarizing the entire section on re. 
lated experience, it is clear that a sig. 
nificant proportion of engineering edu- 
cators at all levels are convinced that it 
is possible to help young teachers inm- 
prove and develop through appropriate 
activities outside of direct exeperience, 
and furthermore, that the increment of | 
improvement so achieved is more than | 
worth the time an energy invested, even | 
though the time and energy are neces. | 
sarily taken from other worthwhile ac- | 
tivities. 
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4. Evaluation i 


Evaluation activities to be disraaat § 
here are concerned only with a faculty | 
member’s performance as a teacher and § 
not with other factors which are part of | 
a more complete evaluation of his devel- | 
opment. Such a complete evaluation | 
would normally require judgments re 
garding the professional stature, produc- 
tivity, and continuing growth of a faculty | 
member in more than one area of activ- 
ity (but normally including teaching). 

As a number of deans explicitly 
stressed, the evaluation of teaching is| 
one of the most vexing problems involved | 
in faculty development. Every dea| 
with whom the subject was discussed ex — 
pressed some degree of dissatisfaction | 
with the “state of the art” of evaluating” 
teaching. Those faced with the respon | 
sibility use many different methods | 
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Teachers and administrators alike point 
out the need for more valid and reliable 
techniques. So long as only the extremes 
of very good and very poor teaching are 
clearly recognizable, the faculty incen- 
tive for participation in development pro- 
grams will be less than maximum because 
the increment of improvement in teach- 
ing which could be expected to result 
from such participation would normally 
not catapult an average teacher into 
clearly recognized local prominence. 
Along with the general desire for more 
objective methods of evaluating teaching 
were distinct traces of pessimism regard- 
ing the likelihood of any notable ad- 
vances in this area in the forseeable 
future. 

Evaluation of a faculty member’s teach- 
ing ability can come from three sources: 
the teacher himself, his students, or his 
superiors and colleagues. A practice in 
the first category was mentioned by only 
one dean, who reported that the Com- 
mittee on the Improvement of Teaching 
at his institution was exploring techniques 
which the teacher can use for self-analy- 
sis. These ranged from checklists to tape 
recordings. 

a. Evaluation by Students: Some years 
ago a prominent psychologist who had 
made studies on student evaluation of 
teaching made the observation, “It is well 
to remember that student evaluation is 
both continuous and inescapable, the 
only question is whether or not we care 
to know what it is.” Few topics will get 
a heated discussion underway in shorter 
time among engineering educators than 
the subject of student polls. Unfortu- 
nately, because the results of the modest 
amount of research which has been done 
on the subject usually do not find their 
way into the literature perused by engi- 
neering educators, these discussions fre- 
quently generate more heat than light. 

It is one thing for a teacher to poll 
his students, review the results, and then 
destroy them. Many teachers do this, 
using their own or standard forms. But, 
it is quite another matter when it is sug- 
gested to a teacher that the results be 
reviewed by or given to his superiors. 
At this point most defenders of student 
polls draw the line. Nevertheless, there 
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came to the attention of CDEF at least 
three instances in which the results of 
student ratings go regularly to at least 
the department head, and sometimes to 
the dean. 

The Industrial and the Electrical En- 
gineering Departments at the Ohio State 
University each have different standard 
forms by means of which student opin- 
ions are systematically gathered and 
eventually turned over to the department 
head. In the latter department, the stu- 
dent honor society tabulates the results, 
digests written comments, and then a 
representative discusses the results with 
the faculty member. The School of Elec- 
trical Engineering at Cornell University 
has a form on which the student gives 
his evaluation of a complete course—the 
lecture and laboratory instructors, the 
textbook, examinations, etc. All courses 
are evaluated every term; the results go 
to the Director of the School. 

The most comprehensive and method- 
ical system to come to the attention of 
CDEF is that in effect at the University 
of Washington. An Office of Student 
Ratings serves the faculty in all colleges 
of the University. When a faculty mem- 
ber wants a poll taken in one of his 
classes, this central office carries out all 
of the work, analyzes the results, and 
sends the teacher a single sheet giving 
him a decile rating (in comparison with 
other university teachers) on each ques- 
tion on the form, an overall rating, and a 
summary of written comments. The 
teacher may then destroy the results if 
he wishes. Or he may permit the Office 
of Student Ratings to add the informa- 
tion, in anonymous form, to the institu- 
tion’s reservoir of data. Or finally, he 
may ask to have the results also sent to 
the head of his department. Interest- 
ingly enough, this service was said to be 
more popular with the College of Engi- 
neering than with any other single faculty 
group within the University. The Dean 


of Engineering and most of the depart- 
ment heads strongly urge the faculty to 
use this service and some department 
heads in various ways impress upon their 
staffs the desirability of having a rating 
made a part of the departmental records 
periodically. 
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The acceptability of a procedure such as 
any one of the foregoing seems to depend 
greatly upon: (a) a conviction on the part 
of the faculty members that student opin- 
ions put in the hands of the administra- 
tion in this way probably have a much 
better signal-to-noise ratio than random 
student comments which are inevitably 
picked up, and (b) confidence that the 
administrators will use the results with 
wisdom and discretion. 

b. Evaluation by Superiors: The eval- 
uation considered here, unlike the diag- 
nostic evaluation discussed earlier, is that 
which enters into decisions relating to 
promotions, salary increases, and other 
forms of recognition. Most of the eval- 
uation of teaching ability is indirect, very 
little is done by classroom visitation. 
Some department heads (or the mentors 
and course directors upon whom the de- 
partment heads must rely heavily for in- 
formation) feel that they can get a suffi- 
ciently accurate picture of a teacher's 
ability through indirect indices. Many 
others do the best they can with these 
indirect measures but are not convinced 
that they are sufficiently accurate. 

The following are a few examples of 
such indirect measures. When young 
teachers are required to give presenta- 
tions before staff seminars and colloquia, 
these performances are felt to be quite 
indicative of their probable regular class- 
room performance. The mode and de- 
gree of participation of a young teacher 
in course meetings and general faculty 
meetings is used as another indirect in- 
dex of teaching ability. One department 
finds that it derives a great deal of in- 
sight into the classroom performance of 
a young teacher through a device known 
as “hot spots.” These are self-described 
instances of peak performance which are 
related by the individual teachers as a 
regular part of a periodic review of the 
departmental courses, their content and 
methods by which they are taught. 
When a young teacher shares an office 
with his mentor or an older faculty mem- 
ber, some observation of the way in 
which the young man deals with students 
and their learning problems is possible. 
These indirect measures, and other in- 
sights gained from general day-to-day 
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of student polls turned over to the ad. 
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contact, when integrated over a long { 
enough period of time, are felt by some 


to give a reasonably accurate measure ) 


of teaching ability. 

While faculty members in general are 
about as happy to have a superior observe 
their classes as they are to see the results 


ministration, a few instances came to the 





attention of CDEF where regular direct 
observation is employed. In the case de. 
scribed earlier of the emeritus professor | 
at the University of Illinois, naturally the | 
department head has to rely heavily upon : 
this professor’s conclusions, which are | 
reached in part through classroom visits, 
The significant point, gleaned from con. 
versations with some of the young teach. | 
ers, is the fact that while they know that 
there exists direct feedback between their | 
mentor and the department head, this } 
does not diminish their appreciation of | 
his activities because they know that he 
is working hard with them in order to be 
able to give as favorable a report as pos- | 
sible in each case. F 
The most regular and complete pro | 
gram of classroom visitation which came) 
to the attention of CDEF was in th) 
Chemical Engineering Department of the 
Massachusetts Institute of Technology| 
where the department head drops in 
about once each term on the classes of} 
every teacher, young and old. Appar 
ently this practice is of long standing and 
is accepted by the faculty as a matter of 
course. 





5. Recognition 


The recognition accorded good teach} 
ing is as much a sensitive and conti) 
versial subject as is the foregoing are 
of evaluation. During interviews, sever 
deans and a number of young teaches 
made comments to the general effet 
that recognition practices do not adef 
quately take account of the differet) 
forms of professional competence It) 
quired in a well-balanced engineerin 
faculty. In particular they were critic! 
of what they felt to be an undue emphi 
sis upon research and publication to th? 
neglect of recognition for outstandiay 
teaching. On the other hand, may 
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deans and department heads clearly as- 
sert that teaching excellence alone is not 
sufficient reason for advancement in rank. 
The apparent differences in viewpoint 
probably wouldn’t be as severe as they 
appear if a generally accepted standard 
for teaching excellence were available. 
The interrelated questions of evaluation 
and recognition remain areas where a 
great deal more study needs to be under- 
taken. 

No specific practices were mentioned 
by the deans regarding recognition by 
way of increased rank and/or salary. 
However, a number of deans reported 
practices whereby outstanding teachers, 
selected in a variety of ways, are given 
special awards involving extra real and/ 
or psychic income. Some of these prac- 
tices are cited below. 

The largest single monetary award 
known to the Committee, $1,200, is made 
annually by the College of Engineering 
of the University of Texas. It was for- 
merly restricted to teachers under 36 
years of age but now may go to any en- 
gineering teacher. The recipient is se- 
lected for his outstanding ability by a 
panel of previous award winners. At the 
University of Wisconsin, three $1,000 
awards are made—two to teachers under 
35 years of age, one unrestricted. Stu- 
dents “participate” in the early phases of 
the selection process. The Stevens Insti- 
tute of Technology has instituted a $1,000 
award. The members of the selection 
committee are unknown to the faculty 
(and to each other). The Massachu- 
setts Institute of Technology has two 
award programs: (1) the Goodwin 
Medal Award (involving a medal, hon- 
orarium, and special recognition at com- 
mencement) which is given to a graduate 
student, from any department, for con- 
spicuously good teaching, and (2) the 
Television Shares Awards, which are sev- 
eral $500 awards given to outstanding 
young teachers in the Electrical Engi- 
neering Department. 

UCLA has a recognition program in 
which the income is wholly psychic and 
the selection process completely student- 
controlled. Each time the local engi- 
neering student organization elects of- 
ficers, on the ballot is a list of several 





COMMITTEE ON DEVELOPMENT OF ENGINEERING FACULTIES 797 


characteristics of good teaching, and the 
student voter simply writes in, for each 
characteristic listed, the name of the 
teacher who, in his opinion, best exem- 
plifies the given characteristic. The 
teachers whose names are mentioned 
most frequently are recognized during a 
recognition banquet for the engineering 
graduates. 

At Oregon State College, the faculty 
of the College of Engineering, in addi- 
tion to being eligible for the Carter 
Award (for engineering faculty only), are 
also eligible for institution-wide awards. 
Within the College of Engineering, each 
spring every engineering student is given 
an opportunity to nominate, in preferen- 
tial order, the four teachers from the 
College who, in his opinion, are the most 
outstanding. A small jury of faculty 
members selects the award winner from 
one of the teachers receiving the largest 
number of mentions (previous winners 
excluded). The winner is announced 
and honored at the first regular faculty 
meeting in the fall. On an institution- 
wide basis, a variable number of award 
winners are selected by a jury made up 
of members of the Committee on the Ad- 
vancement of Teaching, some retired fac- 
ulty members, and previous award win- 
ners. Nominations are made by the stu- 
dents, each being entitled to nominate 
one teacher. The student must submit 
a brief statement explaining the reasons 
for his choice. The winners are honored 
at an annnual banquet held for that spe- 
cific purpose. 

An award program with some unique 
features exists at Cornell University where 
$500 awards are given, on the basis of 
their outstanding teaching, to a variable 
number of graduate students, nominated 
by the departments throughout the Uni- 
versity. Furthermore, an award of 
$1,000 goes to the department of each 
graduate student so honored, with the 
understanding that the funds are to be 
used by the department for further ex- 
perimentation with programs for devel- 
oping young teachers. Eleven such 


awards were made during the year in 
which the study was made. 

In the midst of all of the highly favor- 
able comments of the deans regarding 
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the overall effect of these awards was self to conclude that he “has arrived, | 7 

one tempered with a note of regret that that he is now a “master teacher” and | or b 

sometimes an award winner allows him- may rest on his laurels. } a pl 

} appe 

F. CONCLUDING OBSERVATIONS tf 

: ; ; ; tory, 

The following are some general con- those charged with working-level respon. pe 

clusions regarding faculty development sibility for the design and conduct of | whe 

along with a restatement of some of the faculty development programs at their) some 

separate conclusions stated at various institutions. able 

points throughout the preceding sections 8. The orientation of incoming gradu. 15 

on faculty development. ate teaching assistants or regular faculty, cam] 

whether by formal or informal methods, | 

i ats ' » | large 

1. There is widespread interest, at all i, a matter of enlightened self-interest | ne 

levels of engineering education, in the and jis an investment which pays both | ors y 

eg 8 pres anata P long and short range dividends quite out } catio 

4. Wide and honest diiterences 0: of proportion to the investment involved. | _ jishir 
opinion on many fundamental faculty de- 9. The convictions of the deans ami | 

velopment issues indicate a need for more jpeg testimony of young teachers agree | na 

— — q that the most effective faculty develop. | of yc 

i aes a ee ment practice is the conscientious super- | of tk 

€ 1 1- 

neering education. Engineerin a. vision of early teaching efforts. is ne 

&¢ oobi? & & 2 10. The testimonies of the deans and tiate 

tors are increasingly anxious to see their the young teachers tend to disagree on | mosp 

pedogogical problems attacked with the the extent to which this supervision is in 16 

same vigor, ingenuity, and thoroughness fact provided. In most cases the m+ thorn 


with which engineering problems are 
traditionally solved. 

4. The development of engineering 
faculty members throughout the nation 
(exclusive of their development as engi- 
neers) remains largely a matter of un- 
guided self-development. 

5. However, a number of engineering 
schools have established some type of 
faculty development activities and most 
of these schools are quite satisfied with 
the returns from their modest investments 
of time, money, and energy. 

6. A considerably larger number of 
engineering schools are anxious to do 
more for the development of their facul- 
ties but are naturally hesitant about pro- 
ceeding vigorously in this somewhat un- 
familiar domain. Many institutions are 
looking for ideas and assistance. 

7. There seems to be a need for a con- 
tinuing agency at a national level respon- 
sible for conducting and coordinating 
basic studies on faculty problems and 
for providing appropriate stimulation and 
assistance to institutions desiring to in- 
crease their faculty development activity. 
Particularly in need of assistance are 





chinery for supervision exists, but far too ‘ 
often it breaks down. 

11. The mentors selected to guide the | 
development of young teachers should: | 
(a) be capable of mastering the art at 
guiding young teachers, which is no sim- 
ple matter, (b) be genuinely interested | 
in the unique challenges and rewards of 
such activity, (c) be given the time and | 
freedom necessary to discharge such an | 
important responsibility, and (d) be | 
given tangible recognition for evident | 
success as a mentor. } 

12. Although teaching is predominantly | 
an art and must be learned largely by | 
practice, the number and variety of dis- | 
cussion or seminar groups devoted to 2/ 
study and analysis of educational prob- ' 
lems is clear evidence that such activities | 
can contribute to the growth and devel} 
opment of a young faculty member. 

13. Although not at all common it) 
engineering education, practice teaching | i 
sessions (at which groups of young teach: | : 
ers, under the guidance of one or two” 
mature faculty members, practice upon) 
and constructively criticize each other) ’ 
are valuable and rewarding experiences. ” 
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14. There is need for a new manual 
or book for young engineering teachers, 
a publication which would satisfy the 
appetities of some young teachers for a 
more serious and scholarly treatment of 
questions involving the philosophy, his- 
tory, and methology of engineering edu- 
cation. These appetities have been 
whetted by the more elementary and 
somewhat popularized manuals now avail- 
able for young engineering teachers. 

15. The existence on a number of 
campuses of spontaneously organized, 
largely self-directed, and self-perpetuat- 
ing groups of young engineering teach- 
ers who meet to thrash out mutual edu- 
cational problems suggests that estab- 
lishing a successful seminar or discussion 
program is by no means an insurmount- 
able problem. Given the typical vigor 
of young teachers and the attractiveness 
of the discussion topics, about all that 
is needed is some catalytic agent to ini- 
tiate the reaction and an institutional at- 
mosphere in which it can be sustained. 

16. The evaluation of teaching is a 
thorny, perennial, and unsolved problem. 
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Until more progress is made in this area, 
the assessment of the effectiveness of 
faculty development programs will be 
hampered. 

17. Some contend that teaching can- 
not be evaluated by classroom observa- 
tion. Yet the fact remains that it is be- 
ing done at a few institutions, to the 
satisfaction of both the administration 
and the teachers involved. 

18. The use of student polls in the 
evaluation of teaching is a practice upon 
which there is the widest possible dis- 
agreement. There are a few institutions 
where student opinions are regularly 
gathered and placed in the hands of the 
administration. 

19. In spite of high-level and high- 
sounding statements and assurances re- 
garding the recognition of good teaching, 
at some institutions the faculty honestly 
feel, whether correctly or not, that such 
recognition is not given. Accordingly, 


they invest their time and energies in 
those activities which, in their opinion, 
will most surely and quickly bring them 
recognition. 





IV. ENGINEERING FACULTY UTILIZATION 


A. Introduction 
B. Faculty Utilization Activities 
1. “Experiments” with Class Size 


2. Use of Closed Circuit Television 


3. Other Utilization Practices 
C. Concluding Observations 


A. INTRODUCTION 


The term faculty utilization, as used 
in this report, simply deals with the 
ways of allowing or enabling an engineer- 
ing faculty member (a scarce, valuable, 
and highly-trained individual) to make 
maximum use of his abilities or to have 
maximum impact on the total educational 
enterprise. Uctilization in this sense car- 
ries no connotations of exploitation and 
no impersonal overtones such as might 
carry over from phrases such as effective 
“utilization of floor space,” or efficient 
“utilization of mineral resources.” 


B. FACULTY UTILIZATION ACTIVITIES 


Of the engineering deans who re- 
sponded to the original letter of inquiry, 
only about one-third reported any activ- 
ities which could be even loosely con- 
strued as falling in the area of faculty 
utilization. Of the utilization practices 
reported, except for a group of miscel- 
laneous activities, most of the letters 
mentioned one of two things—the use of 
large class sections or the use of televi- 
sion. Separate sections will be devoted 
to these two types of activity, followed 
by a section on miscellaneous practices. 


1. “Experiments” with Class Size 


At one session of the annual ASEE 
meeting in Berkeley in June, 1958, a 
considerable amount of interest was gen- 
erated by several speakers who discussed 
experiments with class size. Less than 
a month later, the original letter of in- 
quiry which launched this CDEF study 
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The area of engineering faculty utiliz. | 
tion has not been thoroughly studied by | 
CDEF. Because of the relatively light | 
response to this aspect of the original in| 
quiry and in view of its limited resources | 
of time and energy, CDEF decided to) 
focus the major share of its effort om} 
faculty recruitment and development. It) 
was convinced that a really serious study / 
of the many aspects of faculty utilization 
was a task to which it simply could not 
do justice in the time available. 


was mailed. Because this mailing o¢ 
curred so soon after the aforementioned | 
meeting, a carryover from the Berkeley) 
meeting seemed to be detectable in sev.) 
eral of the ten letters containing refer 
ences to changes in class size. However, 
by the time more specific informatio) 
could be sought through follow-up co) 





respondence, some of the interest hail 
been dissipated. One dean indicated 
that after some consideration the faculty 
had voted against the use of large classes 7 
Another reported that he had found at/ 
ditional staff members and hence hal) 
abandoned large classes. In other casi 
the matter was still “under study.” © 

Written reports were submitted hy 
three schools. The College of Engineer 
ing of Washington State University bey 
gan experiments with large class section) 
in the fall of 1958. In two large-enrol 
ment courses (Engineering Mechanicy 
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and Mechanics of Materials), the De- 
partment of Civil Enginering switched 
completely from small to large sections 
(ie., from about 20 to about 60 students 
per section). Hence, there could be no 
concurrent control groups. The teachers 
felt that the standards of the course were 
at least as high as in previous years. 
After the grades had been reported, they 
were compared with those of the previ- 
ous five years and no significant differ- 
ence could be detected. The number of 
contact hours was somewhat reduced and 
all six teachers involved were reported 
to be quite satisfied with teaching large 
sections. The student reaction was fa- 
vorable. Over two-thirds though that 
the larger classes were as good as small 
ones “as far as learning the material is 
concerned,” and some (15% in one 
course) actually thought the large classes 
were superior in that respect. The ex- 
periment has been judged a success and 
the practice is scheduled for continuation. 

At Texas A. & M., the experiment de- 


' scribed in the written report involved 


three courses—Statics, Dynamics, and 
Thermodynamics. Three instructors were 
involved, each teaching one of the courses. 


| The instructors taught both a large and 


asmall section (about 60 and 25 students 
respectively) during the same term. The 
general conclusions were that the stu- 


_ dents learned equally well in the large 


classes. 

The experiment reported by Purdue 
University involved two courses in en- 
gineering mechanics—with two instruc- 
tors teaching one, and three the other. 


, Each teacher taught both a large and a 


small section (about 75 and 25 students 
The times of the classes 
were arranged to permit some check on 
the time factor as a possible influence in 
student performance. The experiment 
was evaluated in several ways. Com- 


' prehensive final examinations indicated 
| no significant differences in performance 


for one course, and a slight difference in 


| favor of large sections in the other. The 


Purdue Rating Scale for Instruction was 
used to compare student reaction to the 
instructors. It showed that two instruc- 
tors were rated much more favorably by 
their large class than by their small one. 
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For another instructor the reverse was 
true. For the other two instructors there 
was no difference. This suggests that 
some teachers exhibit noticeably different 
levels of competence in different types 
of teaching-learning situations. 

A special questionnaire was also de- 
vised to get at student attitudes and be- 
havior patterns not tested by the other 
standard student poll. Given their choice 
of a variety of situations, the students 
preferred the following, in the order 
shown: (1) a medium sized section (25 
students) with an average teacher, (2) 
a large section (75 students) with an 
above average teacher, (3) alternate 
large lectures and small classes, (4) 
small sections with a below average 
teacher, (5) very large section (over 
150 students) with an _ outstanding 
teacher. Finally, the reactions of the 
instructors themselves were ascertained. 
There was general consensus that: (a) 
if any substantial saving in instructor 
time is to be realized, the use of large 
classes demands auxiliary personnel, such 
as graders, (b) the large classes could 
have been even larger, and (c) the main 
disadvantage is the lack of personal at- 
tention. 

Although most of the “experimental” 
programs brought to the attention of 
CDEF involved only engineering me- 
chanics courses, a few institutions re- 
ported the regular use of large sections 
in other engineering fields (e.g., elec- 
trical and mechanical engineering). In 
such cases those involved were quite con- 
vinced that large classes were best for 
their particular circumstances. 


2. Use of Closed Circuit Television 


Only eight institutions reported that 
they were using, or had used, television 
in teaching enginering courses (detailed 
reports were received from four). Seven 
of the eight institutions were among 
those visited by the Project Director, and 
twice he was able to witness television 
teaching in operation. 

After some experimentation with closed 
circuit television in the teaching of me- 
chanical engineering courses during the 
academic year 1956-7, a committee of 
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the School of Mechanical Engineering at 
Purdue University recommended the 
abandonment, at least for the present, 
of the use of closed circuit television. 
They concluded that it had several dis- 
tinct advantages as an instructional aid, 
but that as a medium of instruction, in 
its present form, its disadvantages out- 
weighed its advantages for the teaching 
of mechanical engineering courses. 

A report from the Department of The- 
oretical and Applied Mechanics at the 
University of Illinois describes the use 
of closed-circuit television as a medium 
of instruction in teaching a “laboratory” 
course in the mechanical behavior of 
solids. The course meets once a week 
for a two-hour period. For five class 
periods scattered throughout the term, 
one section of eighteen students was 
given its instruction by television. The 
responses to a brief questionnaire dis- 
tributed to the eighteen students at the 
end of the term indicated that: (a) 
fifteen thought they were learning more 
by television than they would have in a 
conventionally taught period with the 
same instructor; (b) twelve though that 
the lessons presented by television were 
more interesting than the conventional 
lessons; (c) fourteen students thought 
that through inability to ask questions or 
participate in class discussions they had 
missed “a little”; (d) sixteen agreed that 
the use of television means that the stu- 
dent has fewer distractions than when 
taught by the conventional method; and 
(e) seventeen out of eighteen indicated 
that they would recommend to a close 
friend that he choose televised classes 
over regular classes in this particular 
course if given the opportunity to do so. 

At the time of the study, the Depart- 
ment indicated that it was expanding the 
use of television in the one course but 
that it had as yet no plans to extend its 
use to other courses. The Department 
indicated that, financially speaking, its 
use of television had not yet reached the 
break-even point. One advantage men- 
tioned was the value of television in fac- 
ulty development. Not only does tele- 
vision teaching demand better prepara- 
tion, but it permits young teachers to 
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_ dium of instruction. 


view the performances of the more ma. 
ture teachers, and vice versa. 

A report submitted by a staff member 
of the Department of Aeronautical Ep. 
gineering at the University of Minnesota | 
describes the use of television as a me. | 
Classes in experi- 
mental mechanics have been taught by 
closed circuit television since the spring 
quarter of 1958. Direct comparisons 
with regular classes in the same subject 
were possible in the spring quarter of 
1958 and the winter quarter of the fol: | 
lowing academic year. A course in stat. 
ics was taught by television in the spring | 
quarter of 1959. During the same tem, | 
six regular sections of statics were being 
taught by other instructors. Since the 
start of the experiments in 1958, all tle | 
vision teaching has been done by a single | 
faculty member. The reactions of the; 
students have been mixed, but general | 
favorable. Critical comments have usv- 
ally been directed to equipment failure | 
and other “mechanical” items (e.g., in | 
ability to sit near enough to the tele. | 
vision screen). 5 

In comparing the performances of stu- 
dents with conventional and neha 
instruction (by the same instructor) in} 
the course in experimental mechanics it” 
was found that the students taught by) 
television usually did better on mid-qua 
ter tests but a little poorer on the find) 
examination thought to be due to the? 
nature of the material covered in the sec. 
ond half of the quarter). In the case od 
the statics course, because of the many) 
instructors involved, the only compariso | 
of the performance of the students was 
by way of a common final examination 
The average final examination grade d 
the students taught by television wa) 
higher than the average of any othe 
single class and eight points higher thar 
the average of all other classes. 

The reaction of the one television it! 
structor at the University of Minnesoti” 
was mixed. He indicated that after th) 
interest generated by the novelty hail ; 
diminished, he felt the lack of the stim) 
ulation normally derived from direct obf 
servation of student response. He ind) 
cated that the first time he teaches 17 
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course by television the preparation time 
is from 3 to 4 times that required by 
a regular lecture; after that it is about 
twice as much. Plans are being made to 
expand the use of closed circuit television 
by the Department. 

The Case Institute of Technology has 
conducted studies in the use of closed 
circuit television with the aid of grants 
from the Fund for the Advancement of 
Education. In these studies, comparison 
of student performance with and without 
television instruction was a matter of only 
secondary interest. Furthermore, more 
attention was paid to the use of television 
as a teaching aid than to the use of tele- 
vision as medium of instruction. Con- 
sequently, stress was placed on the devel- 
opment of flexible, portable, dependable, 
and inexpensive equipment adaptable for 
use in regular classrooms. 

When the studies involved the use of 
television as a medium of instruction, a 
class was present in the room being used 
by the instructor and two-way audio and 
visual contact was maintained with the 
remote classrooms. It should be men- 
tioned that in the system developed at 
Case, radio frequency rather than video 
frequency was used on the signal dis- 
tribution system. With the proper wir- 
ing, this enabled a large number of class- 
rooms (rather than a single central stu- 
dio) to serve as originating points for the 
televised instruction. 

The general conclusions of the studies 
at the Case Institute of Technology were 
that television as a medium of instruction 
should be used only where adequate 
numbers of qualified teachers are not 
available, and where the good teachers 
cannot accomplish the results by the use 
of large lecture sections. On the other 
hand, the conclusion was reached that 


_ there are many situations where television 
' is adaptable as a teaching aid. 


Other institutions reporting some use 
of television were the Pennsylvania 
State University (electrical engineering), 
UCLA (fluid mechanics), North Carolina 
State College (industrial engineering), 
and the University of Toledo (graphics). 
At Tulane University, a staff member of 
the College of Engineering teaches a 
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“Slide Rule Workshop” over a local tele- 
vision station. The Michigan College of 
Mining and Technology reported a com- 
mittee actively studying the possible use 
of television. 

Quite probably there are other institu- 
tions at which television is being used 
in engineering instruction. CDEF did 
not search the literature in order to turn 
up all possible instances. It confined it- 
self to the information supplied by the 
deans in response to the original letter of 
inquiry. 


3. Other Utilization Practices 


Nine institutions explicitly reported 
some type of effort to reduce for the 
teachers some of the work associated with 
the teaching of classes, work which can 
be adequately handled by less highly 
trained personnel. The commonest prac- 
tice is the provision of student aides for 
grading and for the preparation of dem- 
onstrations and laboratory experiments. 
While this practice is certainly more 
widespread than indicated by the re- 
sponses to this survey, it is almost equally 
certain that the reduction of sub-profes- 
sional chores is an area which has been 
far from exhausted. The evidence indi- 
cates that a reduction of sub-professional 
chores is sometimes hampered as much 
by the reluctance of faculty members to 
relinquish these chores as it is by admin- 
istrative reluctance to provide auxiliary 
personnel. For instance, some teachers 
cling tenaciously to the conviction there 
simply is no way in which a student 
grader can be employed to any advan- 
tage. Yet colleagues of theirs, who cer- 
tainly consider themselves no less con- 
scientious as teachers, seem to have found 
numerous ways to delegate responsibility 
to assistants. There is a need for more 
careful study of the premises underlying 
these divergent viewpoints. Only by 
such study can these and other differ- 
ences be reduced or abolished. 

Apart from a reduction of the routine 
work associated with teaching classes, 
several institutions stressed their drastic 
reduction of burdensome committee as- 
signments for the faculty. Two other in- 
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stitutions felt that they were utilizing 
faculty resources better by periodically 
eliminating unnecessary duplication and 
outdated material from the curriculum. 
Three institutions reported some im- 
provement of staff utilization through the 
development of better facilities—specially 
designed classrooms, improved lecture 
halls, a library for films and other audio- 
visual material. 

One practice which may be more gen- 
eral but which was explicitly mentioned 
by only two schools (the Massachusetts 
and Case Institutes of Technology) is 
that of employing an administrative as- 
sistant at the department level. The De- 
partment of Electrical Engineering at the 
Case Institute of Technology submitted 
a 12-page job description which had been 
prepared by the first holder of the posi- 
tion of administrative assistant. This job 
description indicates that the administra- 
tive assistant considerably relieves the 
department head and the teachers by: 
(a) handling budget matters not requir- 
ing technical or policy decisions; (b) 
controlling departmental expenditures in 
accordance with approved budgets; (c) 
managing departmental accounting, espe- 
cially in relation to contract research 
funds; (d) preparing advance estimates 
of the departmental teaching load and 
relating this to the available staff; (e) 
making out teaching schedules after ob- 
taining departmental guidance as to who 
shall teach what courses; (f) handling 
all routine negotiations with the book- 


C. CONCLUDING OBSERVATIONS 


If the “experiments” in faculty utiliza- 
tion which came to the attention of CDEF 
are representative of the extent to which, 
and the manner in which, the problem is 
being studied within engineering educa- 
tion, then it would seem that a great deal 
more needs to be done and that present 
efforts need to be supplemented by ap- 
proaches of a more comprehensive and 
fundamental nature. If the purpose of 
the educational enterprise is to facilitate 
student learning, and if the functions of 
the laboratories, the textbooks, the cur- 
riculum, and the faculty are defined in 
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. tions of the annual departmental report, 
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store and with publishers; (g) screening 
non-academic personnel for final employ. j 
ment interviews by the department head; 

(h) supervising non-academic personnel 
(i) handling all routine correspondence 
on research contracts, (j) preparing por. 


etc. 

The department head and _ faculty 
members with whom the Project Direc. 
tor spoke agreed that the administrative 
assistant freed them for more creative 
and challenging work. They indicated ; 
that the work done by the administrative | 
assistant was such that it could not be | 
done properly by secretaries, however | 
competent and familiar with department} 
routines. Those who have held the post 
have been young men with college de.) 
grees in some non-technical area. It was{ 
stated that men with degrees from cdl) 
leges of commerce or business adminis. 
tration might be most suitable. 

As a final item in this section on miscél. | 
laneous utilization practices, it should be | 
noted that some study of the potential ” 
ities of teaching machines is underway” 
at a few engineering schools. This was 
not revealed as apart of the study proper,” 
but came to the attention of CDEF in 
other ways. Because in many cases the) 
use of teaching machines involves an it- 
crease in the responsibility of the student 
for his own learning and a demand tha? 
he abandon any quasi-passivity, the bear- 
ing of teaching machines on faculty ut” 
lization is obvious. 








terms of their contributions to the totd 
learning environment provided for th) 
student, then questions of faculty utiliza) 
tion must ultimately be related to thes? 
other aspects of the learning environmen) 
and particularly to the student. 

A full-blown study of faculty utilia) 
tion might best begin with the student) 
What are their intellectual and psych) 
logical characteristics? What are thal 
goals? How much responsibility can any 
will they accept for their own learning) 
How do they feel they should be taught? 
Students who believe that a good edi) 
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cation depends upon their receiving a lot 
of individual help (whether this be true 
or not), and who select a school noted 
for its low student-to-faculty ratio, are 
likely to rebel against large lectures and 
television regardless of objective facts in 
the situation. 

After a realistic appraisal of the learner 
has been made, the learning objectives 
must be established. These ends or goals 
must be stated in specific terms so that 
appropriate means to their attainment 
may be selected. What concepts, skills, 
facts, and attitudes is the student to 
learn? For learning some of these he 
may have far greater need of a teacher 
than for others. The question of faculty 
utilization is inextricably bound up with 
the question of objectives. 

Only after the characteristics of the 
students are known and after the objec- 
tives have been rendered in operational 
form can learning situations be intel- 
ligently devised or selected. An entire 
educational enterprise contains a large 
number of different types of learning 
situations—the laboratory, the large lec- 
ture, the small discussion group, private 
tutoring, the field trip, the problem ses- 
sion, the small quiz section, the regular 
lecture-recitation sections, etc. It would 
seem axiomatic that every type of learn- 
ing situation which can be contrived has 
unique advantages and limitations. Some 
objectives which can be achieved by a 
dramatic large lecture could under no 
circumstances be achieved with a single 
student on the other end of that famous 
log. It is a bit indefensible to contend, 
as some seem to do, that the small class 
of 15 or 20 students is ideal for all situa- 
tions—whether the subject matter is music 
or surveying, whether the students are to 
learn concepts or skills, whether they are 
freshmen or seniors, bright or dull, mo- 
tivated or not. Choosing the learning 
situations in which the faculty are to be 
utilized clearly involves more than budg- 
etary problems, availability of teachers, 
and overall student-faculty ratios. 

In addition to the basic learning situa- 
tions, there are a variety of educational 
aids each of which is capable of making 
its own contribution—textbooks, movies, 
slides, television, chalkboard, models, etc. 





COMMITTEE ON DEVELOPMENT OF ENGINEERING FACULTIES 805 


For the convenient observation of remote 
events, movies and television are some- 
what competitive. But movies have one 
unique advantage in being able to com- 
press, expand, or reverse the time dimen- 
sion. A good textbook can be an aid to 
student learning in a way which no 
teacher can replace. The same applies 
to most other educational aids. A com- 
prehensive study of faculty utilization 
would include an anlysis of all of the 
learning aids available and their applica- 
bility in promoting the achievement of 
the objectives in question by the students 
in question. 

So, it would seem that only after prior 
consideration of all these matters can the 
true role of the teacher in this complex 
educational enterprise be clearly dis- 
cerned. What can the teacher do for the 
student that can be done in no other 
way? When alternative methods are 
available, under what conditions is the 
teacher clearly better, all factors consid- 
ered? If teachers are in short supply, 
how can their efforts be deployed so as 
to maximize the learning of all the stu- 
dents to be taught? These are some of 
the involved questions which demand 
answers. 

Of all the educational issues upon 
which faculty members are divided, few 
are as emotionally charged as the subject 
of faculty. utilization. Some teachers 
seem almost to have forgotten that learn- 
ing is an activity in which the human or- 
ganism naturally engages, and that the 
teacher is merely society’s way of making 
this learning more certain, rapid, and 
orderly. Forgetting that the student, not 
the teacher, is the active agent in the 
learning process can give a teacher a 
grossly exaggerated view of his own in- 
dispensability in the educational process. 
The outbursts against television, some 
more emotional than rational, are just a 
fore-taste of what is to come when teach- 
ing machines begin to play a more prom- 
inent role. Many view with alarm the 
fact that such things as movies and tele- 
vision reduce the opportunities which the 
student has for personal attention. But, 
the contention that movies and teaching 
machines have a part to play in the edu- 
cational enterprise in no way denies that 
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the student has need for a close personal 
relationship with a teacher. Rather, it 
simply calls into question the notion that 
the student needs such experience every 
day, from every teacher, for 16 or 18 
years. 

While the advent of new devices 
whereby the student may be helped to 
achieve his learning objectives may cause 
great temporary concern, if this concern 
is properly channeled it may lead to new 
strides in the educational world. In the 
world at large, technological advances 
are lifting from man the burden of many 
sub-human activities, thereby freeing him 
for pursuits which are uniquely human, 
activities which no machine or digital 
computer can perform. In times past 
man has had to dig ditches, or perform 
tedious mathematical operations, because 
no practical means were yet available to 
do these things for him. In the educa- 
tional world, it is possible that from time 
immemorial teachers have been perform- 
ing certain tasks simply because no means 
had yet been devised to relieve them of 
these, to free them for those character- 
istically human contributions to the learn- 
ing process which are the very essence 
of the art of teaching. The invention of 
the printing press permitted teachers to 
use their limited time with the students 
much more effectively. Yet, it is alleged 
that some teachers conduct their classes 
as if the printing press had still to be in- 
vented. Similarly, many may be carry- 
ing on their classes as if more modern 
technological advances did not exist. 
Efforts to exploit the potentialities of 
such recent advances may necessitate an 
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analysis of the entire educational enter- 


prise more thorough and revealing than 


any ever undertaken. Such an analysis 
seems long overdue. : 
In view of the complexity of the fac. 
ulty utilization problem as suggested by 
the foregoing discussion, to simply pose 
the question of whether a_ particular 
course is better taught by large or by 
small sections may be somewhat mean- 
ingless without a thorough prior consid- 
eration of the characteristics of the stu- 
dents, the types of learning to be pro- | 
moted, the variety of learning situations 
which might be employed, etc. If the 
problem were thoroughly studied in this 
manner, it is conceivable that the conclu- 
sion might be reached that neither small 
nor large classes were appropriate, but 
that in view of the students involved and | 
the objectives to be achieved, individual | 
tutoring and directed reading would be 
best. When a thorough rational analysis 
of the whole problem, in all its dimen- 
sions, is not an integral part of faculty 
utilization “experiments,” it would be © 
somewhat startling to discover that toy- — 
ing with some lonely variable (e.g., x i 
versus y students per section) would | 
make any great difference. ; 
Because optimum faculty utilization | 
could do much to alleviate the severity | 
of the engineering faculty recruiting | 
problem, a wider understanding of the 
nature and complexity of the faculty 
utilization problem should be promoted 
and thorough and penetrating studies of | 
the problem should be undertaken as | 
soon as feasible. No superficial analysis > 
will be worth the effort. 
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— A. BACKGROUND INFORMATION 
ing of the 
ne fe 1. Origin and Activities of CDEF Academic Affairs, Illinois Institute of 
prom ; _e 
studies of | In September, 1956, convinced that the Seager sina is pane ibs 
ertaken as | major problem confronting the colleges 


sity; Morris D. Hooven, then Chief Elec- 
trical Engineer, Public Service Electric 
and Gas Company (also then President 
of the Engineers’ Council for Professional 
Development) ; William H. Miernyk (Ex- 
ecutive Director), Bureau of Business 
and Economic Research, Northeastern 
University. The present membership of 
CDEF is listed at the front of this report. 

At its first meeting Dean Everitt 
charged the Committee with the task of 
“examining the entire problem of recruit- 
; ing, training, and utilizing engineering 
(Chairman), Dean of the Graduate faculties,” stating that unless the problem 
School, Massachusetts Institute of Tech- _ ig solved with vigor and imagination “the 
nology; William C. White (Vice Chair- size and abilities of engineering faculties 
man), Vice President, Northeastern Uni- __ will be the bottleneck which will limit 
versity; Joseph C. Boyce, Vice President, severely our capacity to provide the num- 


‘al analysis | of engineering in the United States was 
_ “the procurement and training of new 
faculty members to meet the pressures 
resulting from increasing enrollments,” 
Dean William L. Everitt requested and 
received from the Executive Board of 
ASEE, of which he was then President, 
the authority to appoint the Committee 
on the Development of Engineering Fac- 
ulties (CDEF). 
The original members, appointed in 
December, 1956, were: Harold L. Hazen 
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ber and quality of engineering graduates 
required now and for the future.” 

With such a broad charge, it would 
have been possible for CDEF to ap- 
proach the problem from a number of 
directions. For example, the recruitment 
and development of engineering faculties 
could have been studied from the point 
of view of the young recruits and trainees 
as well as from the viewpoint of the in- 
stitutions which recruit and train them. 
But for practical reasons, most of the 
work of CDEF has concentrated on the 
faculty problems as seen by the engi- 
neering schools and their administrations. 

Initially CDEF undertook a number 
of activities designed to yield a greater 
familiarity with all dimensions of the 
problem. It directed the preparation of 
an annotated bibliography on Engineer- 
ing and Scientific Manpower Problems, 
published in 1957, which provided a 
brief indication of the contents of over 
230 current reports, publications, and ar- 
ticles dealing with the problem of engi- 
neering and scientific manpower. 

Cooperation with the Engineers Joint 
Council (EJC) enabled CDEF to gain 
some insight into the gravity of the salary 
aspect of the overall faculty problem. 
The Special Surveys Committee of EJC 
had conducted in 1956 a salary survey 
of over 100,000 engineering graduates, 
of whom over 4,000 were engineering 
teachers. EJC turned over to CDEF, for 
more detailed analysis, the returns from 
the engineering teachers. The Commit- 
tee’s report, Salaries and Earnings of 
Engineering Teachers—1956, published 
in the fall of 1957, contained an analysis 
of teaching salaries (and total incomes) 
as functions of such things as academic 
rank, number of years in the profession, 
and geographical location. 

While the foregoing activities were 
underway, CDEF developed a question- 
naire which was sent to engineering 
deans throughout the country in April, 
1957. It asked each dean to project, for 
his institution, such things as enrollments 
(graduate and undergraduate), number 
of faculty required, and total expenses 
for faculty salaries. These projections 
were to be made over intervals of one, 
three, five, and ten years. The question- 
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naire was also designed to give current 
information on the number of teachers, 
and the number of vacancies. 

The report, entitled “Engineering En- 
rollments and Faculty Requirements, 
1957-67” and published in May, 1958, 
indicated that, whereas there were in 
1956-7 about 9,800 budgeted engineer- 
ing faculty positions, only about 8,500 
(approximately 87%) were deemed ade- 
quately filled. Starting with this handi- 
cap of a shortage of 1,300 teachers (an 
average of about six per school) engi- 
neering education faced the prospect of 
having to increase the total number of 
teachers to about 16,000 by 1966-7. Be- 
cause of faculty attrition (due to such 
normal causes as death, retirement, and 
transfer to industry), the total number 
of new teachers needed during the dec- 
ade 1957-67 was estimated to be about 
9,600. Considering the fact that as of 
the time of the study, the number of en- 
gineering doctorates per year had been 
hovering around 600, and that only about 
one-third of those were remaining in 
teaching, the gravity of the related prob- 
lems of the quantity and quality of engi- 
neering faculties became clear. 

These initial activities of the Commit- 
tee were supported by grants from the 
National Science Foundation, along with 
contributions from The Burroughs Foun- 
dation, Leeds and Northrup Foundation, 
the Philco Corporation, and the Inter- 
national Resistor Corporation. 
probed the magnitude of the problem, 


CDEF deemed it important to find out 7 


how the individual engineering schools 
were attempting to cope with the related 
problems of recruiting, training, and uti- 
lizing engineering faculties. 
for support of such a study was accepted 
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A request | 


by the Ford Foundation in May, 1958. § 
A subsequent proposal to the Ford Foun- © 
dation in May, 1959, to support another | 
year of CDEF activity was likewise ac- | 
cepted. More details regarding the or- | 
ganization and conduct of the study, of | 
which this document is the report, will be 7 
found in the next section of this Appendix. 

While the study of institutional prac 7 


tices was underway, another CDEF proj- | 
ect, started in September, 1957, was F 
brought to a conclusion with the pub- | 
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lication in May, 1959, of Teaching To- 
morrow’s Engineers, a booklet on engi- 
neering teaching as a career intended for 
free distribution to outstanding under- 
graduates and resident graduate students. 
CDEF also published several articles on 
recruiting in the JOURNAL OF ENGINEER- 
ING EDUCATION, and distributed to engi- 
neering deans in January, 1959, a pre- 
liminary analysis of reported recruiting 
practices. In addition to reports by the 
Chairman at the annual ASEE meetings, 
the CDEF Project Director gave talks 
on faculty recruitment or development at 
the annual meetings of six ASEE Sections. 

In November, 1959, the Committee 
sponsored a three-day invitational confer- 
ence on “The Development of Young 
Engineering Faculties.” Among _ those 
invited were representatives from some 
institutions with specific faculty develop- 
ment practices, representatives of the 
views of professional educators, and sev- 
eral young teachers. A general summary 
of the conference and certain papers 
delivered at it are being prepared for 
publication in the JouRNAL OF ENGINEER- 
ING EDUCATION. 

A nationwide study of the views of the 
June, 1960, graduates of Tau Beta Pi re- 
garding teaching as a possible career was 
launched in February, 1960. When the 
study is completed a summary will be 
published in the JouRNAL OF ENGINEER- 
ING EDUCATION. 


2. Scope and Procedure of This Study 


CDEF was interested in finding out 
what the engineering schools were doing 
as a means of: (1) causing more out- 
standing students to consider and experi- 
ment with engineering teaching as a 
career; (2) promoting the rapid, orderly, 
and full development of their young 
teachers, and (3) enabling all faculty 
members to make their maximum educa- 
tional contribution. 

But CDEF was not so much interested 
in an encyclopedic survey as it was in 
prospecting for ideas. It was principally 
interested in discovering successful prac- 
tices and in discerning, where possible, 
the causes of such success. Consequently, 
even if a questionnaire approach would 
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have been possible in this area where 
definitions were still quite vague and 
categories imprecise, CDEF decided to 
search for ideas by means of an open- 
ended letter of inquiry, and to explore 
the resulting leads by additional corre- 
spondence and on-the-spot investigation 
as the individual circumstances permitted 
or decreed. 

Because the study was to be confined 
to one year, CDEF was anxious to gather 
promising leads early enough so that the 
pursuit of these could begin soon after 
the opening of the academic year. Con- 
sequently, although it was appreciated at 
the outset that mid-summer was not the 
ideal time to launch an inquiry, on July 
21, 1958, Dean Harold L. Hazen, Chair- 
man of CDEF, sent to the deans of en- 
gineering of 200 institutions a form letter 
(see Appendix B) requesting a brief, in- 
formal, and prompt reply telling CDEF 
of the institution’s activities in the areas 
of faculty recruitment, development, and 
utilization. On October 10, Dean Hazen 
sent another copy of the original letter, 
and a brief attached note, to 28 large in- 
stitutions which had not yet replied. 
From the original letter and that single 
partial follow-up, a total of 99 responses 
were received (one shy of 50% return), 
of which 88 came from institutions with 
accredited programs. On the basis of 
the response to the follow-up letter, the 
total number of responses would have 
been significantly higher had the follow- 
up been sent to all non-responding 
schools. 

Apart from a detailed analysis of them, 
it was evident from the general character 
of the replies that some of the recipients 
of Dean Hazen’s letter had misinter- 
preted, or failed to note, certain parts 
thereof. This misinterpretation might 
have been minimized (but not elimi- 
nated) had the precise wording of the 
original letter been subjected to some 
pre-testing on a small sample of the in- 
tended recipients. But such measures 
would have necessitated an intolerable 
time delay. Consequently, the practices 
of some schools may have escaped the 
attention of CDEF, either because no re- 
sponse was received (due in part to the 
timing of the inquiry) or because the 
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responding deans partially misinterpreted 
the letter (due in part to the form of the 
inquiry chosen). 

The above possibility is not serious be- 
cause the object was more to discover 
successful types of practices than to re- 
port precisely the frequency of their oc- 
currence. Only if CDEF failed to learn, 
from any source, of some significant prac- 
tice is the effectiveness of the study im- 
paired. While this is possible, the total 
picture which emerges from the study 
gives no strong evidence of major missing 
pieces, at least not in the recruitment 
and development areas. 

In the ensuing investigation of prac- 
tices disclosed by the letters from the 
deans, the Project Director sent special 
follow-up letters to: (a) two institutions 
not included in the follow-up of October 
10 but known, through other sources, 
to have activities of interest to CDEF 
(one responded), and (b) one small, 
new institution not included on the orig- 
inal distribution list. This brought the 
total number of institutions with which 
contact was established to 101. 

Of these 101 schools, the Project Di- 
rector made personal visits to 29 (listed 
in Appendix C). A number of factors 
entered into the selection of a particular 
school to be visited but the principal con- 
sideration was the existence of a practice 
which: (a) could hardly be adequately 
analyzed by correspondence, and (b) 
had not previously been studied else- 
where through a personal visit. A less 
important factor was the hope of includ- 
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ing institutions of all major types, and 
institutions in all regions of the country, 

No standard pattern of investigation 
could be worked out for these personal 
visits. Not only were the activities to be 
studied somewhat different in every case, 


_but the schools differed widely in the ex. 


tent to which they were disposed to help 
organize in advance some of the details 
of the visit—people to see, classes to visit, 
etc. Consequently the Project Director 
was compelled to adapt the technique to 
local circumstances. This was especially 
the case because the visit was as much 
a search for the spirit and the intangibles 
behind any practice as for the specific 
facts. The Project Director held con- 
versations, scheduled and unscheduled, 
with personnel at various levels, ranging 
in some cases from the president of an 
institution to its undergraduates. Cata- 
logs of the institutions were digested in 
advance of a visit. Even the notices on 
bulletin boards and office doors proved 
to be occasionally enlightening. 

Of the 72 institutions not visited (from 
the original 101 with whom some con- 
tact was made), the activities of 31 were 
such that it was deemed important to get 
additional information by correspond- 
ence. Individual letters were sent ask- 
ing specific questions. After most had 
responded, a follow-up letter was sent. 
The net result was additional information 
from 29 of the 31 institutions (listed in 
Appendix D). The remaining 43 insti- 
tutions which responded to the original 
inquiry are listed in Appendix E. 
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B. COPY OF ORIGINAL LETTER OF INQUIRY 


July 21, 1958 


To Deans of Engineering: 


Please regard this as an individual request to each of you from this 
Committee in the interests of further progress in solving our national en= 
gineering faculty problem for the next decade. This request should be much 
simpler to answer than the detailed and demanding questionnaire we sent 
you over a year ago, out of which came the report you received last spring 
on "Engineering Enrollments and Faculty Requirements, 1957-67." 


Now that we see the nature of the staffing problem more clearly, the 
next job of the Committee is to assist in meeting the needs. We believe 
that the primary efforts in meeting them must be made on each campus, Our 
Committee will aid by studying and reporting nationally on individual cam- 
pus programs for interesting more people in teaching, for systematically 
developing teaching competence, and for using teachers more effectively. 
We will help in seouring support for promising programs. 


The Ford Foundation has granted us financial support for the year 
beginning September 1, 1958, We now have a full-time project director, 
Professor Harold A. Foecke, on leave from the Electrical Engineering Departe 
nent at the University of Notre Dame, who will make a thorough study across 
the country of actual programs for, or activities directed toward: 


1. Interesting more of our outstanding engineering students in con- 
sidering a career in engineering teaching; 

2. Developing teaching ability in assistants and instructors; 

3- Increasing the effectiveness of available teachers, both new and 
experienced. 


We need to learn promptly about all such programs. 


W411 you therefore please write me informally, giving the general 
character of any such activities at your school. Promptness will be mre 
helpful than comprehensiveness at this stage. After an analysis of these 
preliminary replies, Professor Foecke will probably want to correspond 
more extensively with you, and perhaps even visit your campus for a more 
effective exchange of ideas. 


The Committee will also welcome any additional comments or suggestions, 


Sincerely yours, 


Harold L, Hazen, Chairman 
Committee on the Development 
of Engineering Faculties 





oe 





















— — 
BROOD eH OO COA10 Clk CO 


OBADWIAWNWE 


OONDWUWA Wd 


10. 
a3. 


C. INSTITUTIONS VISITED BY PROJECT DIRECTOR 


. University of Arizona 

. University of California (Los 
Angeles) 

. Carnegie Institute of Technology 

. Case Institute of Technology 

. Cornell University 

. Drexel Institute of Technology 

. Duke University 

. Georgia Institute of Technology 

. University of Illinois 

. Marquette University 

. Massachusetts Institute of Technology 

. University of Michigan 

. University of Minnesota 

. Newark College of Engineering 
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15. 
16. 
17. 
18. 
‘19. 
20. 
21. 
. Stevens Institute of Technology 
. Tulane University 
. University of Washington ! 
. Washington State University 

. University of Wisconsin 

. Harvey Mudd College * 

. Milwaukee School of Engineering * 
. San Diego State College * { 









Vol. 50—No, 9 


University of Notre Dame 
North Carolina State College 
Ohio State University 
Oregon State College 
Pennsylvania State University 
Purdue University 

Stanford University 


May, 


21. 
22. 
24. 
25. 
26. 





} 
D. INSTITUTIONS SUPPLYING ADDITIONAL INFORMATION : 
BY CORRESPONDENCE 


. Air Force Institute of Technology 
. University of Alabama 

. University of Arkansas 
Auburn University 

Brown University 

. University of Cincinnati 

. University of Colorado 

. University of Denver 

. Iowa State University 

. Kansas State University 

. University of Kentucky 

. University of Louisville 

. University of Maine 

. University of Massachusetts 
. Michigan State University 


E. ADDITIONAL INSTITUTIONS RESPONDING TO INITIAL INQUIRY 


. Polytechnic Institute of Brooklyn 
. University of California (Berkeley) 
. Catholic University of America 

. Clarkson College of Technology 
. Clemson College 

. Columbia University 

. University of Dayton 

. University of Florida 

. George Washington University 
Howard University 

Illinois Institute of Technology 


* Non-accredited. 


16. 
a7. 
18. 
19. 
20. 
21. 
22. 


23. 
24, 
25. 
26. 
27. 
28. 
29. 


12. 
13. 
14, 
15. 
16. 


17. 
18. 


19. 
20. 


Mississippi State University r 

University of Missouri 5 

Ohio University 

Oklahoma State University 

Southern Methodist University 

Southwestern Louisiana Institute 

Texas Agricultural and Mechanical 
College 

University of Texas 

University of Toledo 

University of Utah 

Virginia Military Institute 

Wayne State University 

University of Wichita 

Worcester Polytechnic Institute 


University of Kansas 

Lehigh University 

Louisiana Polytechnic Institute 

Louisiana State University 

Michigan College of Mining and 
Technology 

University of Mississippi 

Missouri School of Mines and 
Metallurgy 

Montana School of Mines 

New Mexico State University 
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91. New York State College of Ceramics 
92, The City College of New York 

93. New York University 

94. University of North Dakota 

95. University of Oklahoma 

26. University of Pittsburgh 
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28. University of Tennessee 
29. University of Tulsa 

30. Utah State University 
31. Villanova University 
32. Washington University 


33. West Virginia University 


97. Swarthmore College 34. Yale University 
Non-Accredited * 
1. Bradford Durfee College of 5. Evansville College 
Technology 6. Maritime College 
9. Brigham Young University 7. Merchant Marine Academy 
3. University of Chattanooga 8. San Jose State College 
4, Colorado College 9. Seattle University 


F. EXAMPLE OF ARTICLE FOR ENGINEERING STUDENT PUBLICATION 


ARE YOU OVERLOOKING A REWARDING AND EXCITING CAREER 
IN ENGINEERING TEACHING? 


R. E. SHAVER 


Dean of Engineering 
University of Kentucky 


As you consider the many opportu- 
nities available to you as a graduating en- 
gineer, don’t ignore one of the most chal- 
lenging and rewarding courses of life 
you might follow—that of teaching. En- 
gineering colleges, in general, do not 


' carry out an organized recruiting pro- 
gram as is done by the other employers 
| of young engineers. 
| priate that I should point out some of 


So, it seems appro- 


the appealing aspects of a career in en- 


| gineering teaching. If your plans for the 
' future are concerned only with the num- 
' ber of dollars you are to be paid for your 


efforts, then, perhaps, you should not 
read past this point. 
However, recent developments here 


_ and abroad are pointing towards greater 
' tewards in both prestige and earnings for 


the well qualified engineering teacher. 
Since the rapidily increasing enrollments 


| in the engineering colleges are producing 
| a great shortage in their faculties, the in- 


evitable result must be higher monetary 
rewards for those making contributions 
in the fields of instruction and research. 


* As of July, 1958. 


Engineering teachers have the rare 
privilege of working with young people. 
They are constantly exposed to fresh 
viewpoints and vital enthusiasms. Since 
youth appears to hold the key to new 
ideas and future developments, what 
greater reward can you have than a feel- 
ing that you have helped in the growth 
of our leaders of tomorrow? Education 
is always for the future. What is taught 
today finds its maximum utility some 
twenty or thirty years hence. 

No other career affords the freedom to 
pursue one’s own intellectual interests 
and the opportunity to satisfy one’s cu- 
riosity as does the profession of teaching. 
It is obvious that a teacher must know 
his subject and have a working knowl- 
edge of related fields. Every professor 
knows that he learned more about his 
subject during his first year of teaching 
than he did through all of his college 
days. In fact, if he is a good instructor, 
he never stops learning. This is an op- 
portunity not offered in many engineer- 
ing careers. Engineers in many positions 


814 


are subjected to constant pressures and 
industrial routines which will not allow 
time for the pursuit of new knowledge. 

And, finally, careers in teaching offer 
more stability than most positions requir- 
ing similar preparation. Even in times 


Mr, Joshua L. Brener 
3500 Vincennes Place 
New Orleans 25, La. 


Dear Mr. Brener: 


JOURNAL OF ENGINEERING EDUCATION 


of depression the education of our youth 
must continue, whereas in industry the | 
engineer's advancement and even his en. | 
ployment may be subject to the economi: | 
conditions of the time. ; 


G. SAMPLE LETTER TO OUTSTANDING FRESHMAN 
} 


March 10, 1959 


Dean Johnson and I have been reviewing the grades of our fresh- 
man students and are very pleased to note that you did very well this 


past semester. Congratulations. 


We think that the step from high school to college is a big | 
one for most students - that the subject matter is harder, the pace 


faster and the competition much stiffer. 
do very well have considerable difficulty at this time. 


It is especially pleasing, then, to find a student who makes 
the transition easily and does superior work from the start. 
this performance as an indication of talent and motivation which could 


carry you to greater attainments. 


We hope that you will capitalize on this fine start and that — 
you will begin to consider the possibilities of continuing your scholase | 
tic activities at the graduate level. 





Many students who eventually 


We take 





Sincerely, 


John L. Martinez 
Assistant Dean 
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H. SAMPLE LETTER TO OUTSTANDING SOPHOMORE 
March 17, 1959 


Mr. Joe R. Hite 

301 Irby House 
Tulane University 
New Orleans 18, La. 


Dear Mr. Hite: 


Dean Johnson and I have been reviewing the grades of the past 
sur fresh- semester and are pleased to note that you did very well. Congratulations. 


| this 


=e 


You are beginning to get into professional engineering subjects 
_ and your performance at this level is a good indication of probable 
a big succes8 in the junior and senior years. It is not too early for you 





pace _ to begin to consider the possibilities of doing graduate work after 

ntually completing your senior year. The opportunities for men with master's 
and doctor's degrees are broader and more attractive and are becoming 
increasingly 80. 

o makes 

e take Only a modest percentage of engineering students have the 

h could | ability and motivation to do graduate work. We believe that you have 

_ these qualifications and hope that you will utilize them to the fullest 

extent. 

nd that | 

- scholase | Just as a matter of looking ahead, you might wish to discuss 


graduate work sometime this spring with a member of the graduate faculty 
in your department or with Dean Lumiansky of the Graduate School. My 
office will be glad to arrange an appointment for yous 


Sincerely, 


oor Lraeceernepeeatornpeeencnnaee” 


John L, Martinez 
Assistant Dean 
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1. SAMPLE LETTER TO POTENTIAL GRADUATE STUDENT 


TULANE UNIVERSITY 
School of Engineering 
New Orleans 18 


Mechanical Engineering 


April 28, 1959 


Mr. John Doe 

Department of Mechanical Engineering 
University of U.S.A. 

Somewhere, U.S.A. 


Dear Mr. Doe: 


You have been referred to us as one of the superior mechanical engineer. | 


ing senior students at the University of U.S.A. It is our firm convic- 
tion at Tulane University that all students who are intellectually 
capable should very seriously consider continuing their education at 
least through the masters level. 


Only in cases of very unusual family obligation should money be a 
deterrent since financial aid to qualified graduate students is read- 
ily available in most cases. At Tulane we expect to have several gra 
duate assistantships available for 1959-60, and also some partetime 
instructorships for which men having just completed a B, S. degree can 
qualify. The assistantships provide up to plus tuition 
waivers for qualified students. The part-time instructorships provide 
income to the student-teacher which is dependent on both the amount of 
time spent in teaching and the individual's qualifications, Usually 
we recommend that a man carry no more teaching load than is necessary 
to provide sufficient income for his expenses; thus providing for maxe 
imum rate of progress toward the master's degree. 


Since the current graduate catalog is not up to date in regard to 
graduate courses ani requirements in mechanical engineering, I am 
enclosing a list of graduate courses which we have prepared for the 
new edition of the graduate catalog. While this is not especially 
long or detailed, we feel that when these offerings are supplemented 
with the courses given in mathematics, physics, electrical engineere 
ing, and chemistry departments that a master's degree program of both 
flexibility and strength is available to all mechanical engineering 
stuwients. 


If you are interested in contiming your education at Tulane Univer- 
sity, I would be very happy to answer any questions you may have or 
assist -you in any other way possible, 


Very sincerely yours, 


Ralph M, Rotty 

Professor and Head 
RMR:na 
Enolosure 
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} J. SAMPLE LETTER FROM DEPARTMENT HEAD TO TOP STUDENTS 
UNIVERSITY OF ILLINOIS 
COLLEGE OF ENGINEERING 
28 URBANA, ILLINOIS 
» 1999 Electrical Engineering Department November 21, 1958 
Dear 
I am writing this letter to you because your grade-point average indicates 
| that you could profit from a year of graduate study. Every electrical engineer 
: owes it to himself and to his profession to advance technically and profession- 
ally as far as his abilities will allow. The complexity of present-day science 
§ and technology requires the highest degree of training and the most advanced 
_ engineers | thinking on the part of those who are called upon to contribute to its further 
m convice | development. More and more, technical leaders are being drawn from those with 
ally é advanced training, and certainly for research and development activities graduate 
training is essential. 
ion at 
It is our firm conviction that every electrical engineering student with 
: the ability to do so should take at least one year of graduate study. There was 
e a 4 a time when we advised students to work a year or so before coming back for gra- 
sg reade | duate work. We no longer so advise, because experience has shown that family and 
ral grae financial responsibilities usually prevent a man's return, and very few of those 
,=time expecting to return ever get back. Therefore it is recommended that you give 
gree can serious consideration to obtaining your Master's degree before you leave. 
eon For most of you, financing a year of graduate study will be a major pro= 
P t of blem. Fellowships and graduate assistantships for both teaching and research are 
: available for those who qualify. On a fellowship, full time is devoted to aca- 
Jsually demic work and a Master's degree can be obtained in two semesters. With a gra- 
scessary =f duate assistantship it is usually possible to complete the requirements for the 
for maxe Master's degree in one calendar year, The assistantship also provides the oppor= 
tunity for teaching and research experience -~- an important qualification for 
later work. 
i to j 
[ am You will find that any member of the graduate teaching staff will be glad 
or the iE to talk with you about graduate courses. Both Professor Miller and I will be 
tally nost happy to try to answer any questions that you may have regarding graduate 

: work and teaching or research assistantships, 

amented 
gineere Yours sincere 
of both | Ws 
eering 

E. C. Jordan 
Univer- 4 Head of Department 
ave or ‘ BCJ:he 

4 * 

' PS. Because of your high scholastic standing, I urge you to apply for a Na- 
tional Science Foundation Fellowship. Please note that for the NSF Fellowship 
for the academic year 1959-60, applications should be turned in to the department 
office by December 8, 1958, 

) ° This postscript was appended to the letters of only the very best students, 
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K. SAMPLE LETTER TO UNDERGRADUATE STUDENT ASSISTANT 


CASE INSTITUTE OF TECHNOLOGY 





My. Edward F. Blank 
8123 Blank Avenue 
Cleveland 5, Ohio 


: 
| 
Dear Sirs- | 


On the recommendation of Professor Blank 
I am very happy to appoint you a Student Assistant in the 
Department of Electrical Engineering for the fall semester 
1958. It is my understanding that you will assist in the 
laboratory for six contact hours per week. Your exact teach- 
ing assignment will be made by Professor Seely later in the 
summer. The salary for this service is and will 
be paid to you monthly in five equal installments beginning 
in September, 1958. 


I am happy to appoint you to this respon- 
sibility in engineering education on the basis of your past 
performance in course, and our expectations of your ability 
in the instruction of younger men. This assignment thus re- 
presents both a challenge and an opportunity to participate, 
first hand, in an actual teaching situation. Out of such an 
experience may well come a conviction on your part that a f 
career in engineering education is one that will offer you 
the most satisfaction. 





I look forward to discussing with you 
informally from time to time your experience with this 
assignment and your personal plans for the future, Will 
you kindly accept this appointment at your early convenience. 


RUDRA tee 


Sincerely yours, 


Karl B, McEachron, Jr, 
Dean of Instruction 








May, | 


Wedni 


8:0( 
“( 


11:( 


*Un 
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L. EXAMPLE OF SPECIFIC ORIENTATION PROGRAM 


INDOCTRINATION PROGRAM * 
FOR 


| GRADUATE ASSISTANTS 
) May 195) 1958 


| Monday, September 8 


' 
} 1:00 P.M., Room 138 EEB 
| “Welcome”—E. C. Jordan. 

“Supervision of Graduate Assistant Teachers’—E. A. Reid. 
“Organization and Operation of the Communications Laboratories’°—M. H. 





Crothers. 
Followed by a tour of the communications laboratories and experiments in 
; communications. 
; Room 240 EEB—Electronics—P. F. Schwarzlose. 
he Room 246 EEB—Radio Circuits—M. H. Crothers. 
Room 251 EEB—Ultra-High Frequency—E. H. Holt. 
Room 265 EEB—Transmission Lines—W. G. Albright. 


_ Tuesday, September 9 


9:00 A.M., Room 138 EEB 

= “Graduate Study Program’”—G. H. Fett. 

Followed by a period for individual consultation regarding graduate programs— 
G. H. Fett, C. E. Skroder, and W. L. Emery. 


1:00 P.M., Room 138 EEB 
“Organization and Operation of the Machinery Laboratories”—E. A. Reid. 
Followed by a tour of the machinery laboratories and experiments in machinery 
—E. A. Reid and G. R. Peirce. 


ww 





_ Wednesday, September 10 


| 8:00 A.M., Room 138 EEB 
i “Organization and Operation of the Circuits Laboratories’—P. A. Bauman. 
Followed by a tour of the circuits laboratories and experiments in circuits— 
P. A. Bauman and A. D. Bailey. 


11:00 A.M., Room 138 EEB 
Discussion of the Book “Effective Teaching”—A. D. Bailey. 


* University of Illinois, Department of Electrical Engineering. 
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Ma 
M. EXAMPLE OF INSTITUTIONAL ORIENTATION PROGRAM 


PROGRAM FOR NEW FACULTY 


Purdue University 
September 11-13, 1958 


Thursday Evening: Chairman—Donald R. Mallett, Executive Dean 
8:00 P.M. NEW STAFF CONVOCATION AND RECEPTION 
(1) Welcoming Statement—President Frederick L. Hovde 
(2) Reception—Library Lounge 





Friday Morning: Chairman—Donald R. Mallett, Executive Dean 
8:14 A.M. REGISTRATION 
8:45 A.M. THE COMMUNITY SETTING 
(1) Fred L. Willis, Mayor of West Lafayette ; 
(2) David C. Pfendler, Assoc. Dean, School of Agriculture | 
9:30 A.M. ORGANIZATION, FUNCTIONS AND FACILITIES OF THE} 
UNIVERSITY 
(1) John W. Hicks, Assistant to the President ' 
10:00 A.M. COFFEE BREAK i 
10:30 A.M. OPPORTUNITIES IN THE MEMORIAL CENTER AND MEMO! 
RIAL UNION 
(1) George E. Davis, Director, Division of Adult Education 
(2) John H. Moriarity, Director, University Libraries 
(3) Lloyd M. Vallely, Director, Memorial Union IV 
TOUR OF THE MEMORIAL CENTER AND THE UNION 


II 


Saturday Morning: Chairman—Verne C. Freeman, Assoc. Dean, School of Agriculturh 
8:15 A.M. THE BUSINESS OFFICES SERVE THE UNIVERSITY STAFF > 
(1) Lytle J. Freehafer, Business Manager and Assistant Treasure) 

8:15 A.M. INTERVIEW SESSION: ORGANIZATION FOR FACULTP 


SCHOLARSHIP V 
(1) Interrogator: H. L. Solberg, Assoc. Dean, School of Eng! 
neering 
(2) Interviewees: John E. Christian, Prof. of Pharmaceuticl! 
Chemistry 


Fred N. Andrews, Prof. of Animal Husband) yy 
Ralph A. Morgen, Director, Purdue Resear’ 
Foundation 
Ernest C. Young, Dean of the Graduate Schol 
John H. Moriarity, Director, University Libraries) 
9:30 A.M. COFFEE BREAK 
10:00 A.M. SEPARATE MEETINGS—FACULTY OF VARIOUS SCHOOLS VII 
(1) Schools of Agriculture and Veterinary Medicine 
(2) School of Home Economics 
(3) School of Engineering 
(4) School of Science, Education, and Humanities 
(5) School of Industrial Management 
(6) Other Professional Personnel 





VIII. 
Saturday Noon: Chairman—Margaret E. Beeman, Asst. to Dean, School of Hon} 
Economics : 
12:01 P.M. LUNCHEON 
(1) Student Life at Purdue University—Dean Mallett 
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AM N. OUTLINE OF COURSE ON AMERICAN HIGHER EDUCATION 


Purdue University 
EDUCATION 680 
The American College and University 


I. Development of Higher Education in America 
A. European Background 
yvde B. The Colonial Period 
C. American Higher Education, 1779-1865 
D. The Expansion of American Higher Education, 1865-1918 
E. The Modern Period 


II. Educational Programs in Colleges and Universities 
A. Purposes of Higher Education 
B. General and Liberal Education 
C. Professional Education 
D. Advancement of Knowledge 
E. Curriculum Problems and Issues 


' Ill. Graduate School and Research 

ND MEM0./ A. Origin and Purpose of Gradute Work 
i B. Graduate Programs 

ucation =| C. Graduate School Enrollments 

D. Special Problems 





ulture 
} OF THE} 


: 


: 


IV. Admission Practices and Policies 
UNION A. Subjects Required for Admission 
B. Scholastic Records 


f Agricultur C. Entrance Examinations 


oe PD: Other Information on 
FACULTP E. Philosophy Underlying Admissions 
; V. Public Services, Adult Education, and Extension 
ool of Eng? A. Summer Sessions 
: B. Extension Services 
harmaceuticil: C. Adult Education 


D. Other Public Services 
al Husband) VI. Student Organizations and Services 


Jue Resear] A. Student Activities and Organizations 
, B. Cultural Activities 

iduate Scho C. Welfare Services 

rsity Librarisy D. Counseling and Guidance 


E. Other Student Services 


The College and University Staff 
A. Preparation of College Teachers 
B. Appointments and Promotions 
C. Academic Responsibilities and Tenure 
D. Welfare of College Teacher 
E. Faculty Organization 


CHOOLS | yy, 





_ VIII. Administration and Organization 
ool of Hoy A. Functions and Areas of Administration 
B. The Administration Structure 
C. Business Management and Finance 
D. Problems of Current Interest and Concern 


Reports on Selected Problems 
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O. FACULTY DEVELOPMENT PROGRAM WHICH INCLUDES 
PRACTICE TEACHING 


WASHINTON STATE COLLEGE * 
College of Engineering and Mineral Technology 


“INTRODUCTION TO ENGINEERING INSTRUCTION” 


Monday, September 16 


8:30 A.M. ENGINEERING EDUCATION .................. H. W. Barlow | 
9:30 A.M. ENGINEERING EDUCATION AT WSC ........ J. P. Spielman 
12:01 P.M. NO HOST LUNCHEON -—AIl Engineering faculty invited 
1:30 P.M. THE LEARNING PROCESS .........c0cee0: W. P. McDougall | 
2:40 P.M. STUDENT TEACHER RELATIONS .............. R. D. Sloan | 
3:40 P.M. LECTURE PREPARATION AND PRESENTATION | 

| 


E. B. Moore and D. L. Masson { 


Tuesday, September 17 
(Morning: Participation in College-wide Orientation Program) i 
1:00 P.M. CLOSED PRACTICE SESSION ON LECTURE PREPARATION | 
AND PRESENTATION ........ E. B. Moore and D. L. Masson | 


Wednesday, September 18 
1:00 P.M. CONTINUATION OF CLOSED PRACTICE SESSION ; 
E. B. Moore and D. L. Masson 


Tuesday, September 24 
7:30 P.M. CLASSROOM TECHNIQUES, ETC. ................ E. G. Paré 


Thursday, September 26 
7:30 P.M. PRACTICE SESSION—CLASSROOM TECHNIQUES .. E. G. Paré | 


Tuesday, October 1 





7:30 P.M. EVALUATING STUDENT PERFORMANCE ...... L. M. Urdal | 
Thursday, October 3 
WeOOrEM DEAGCHING VAUDS cc .c este eiteics ois srotsiacace okerere A. B: Butler | 
Tuesday, October 8 : 
1530°22M... AUDIO=VASUAL AMD | s6.ciss0-s ew wise aise ees W. G. Gnaedinger | 


P. EXAMPLE OF SEMINAR FOR NEW FACULTY MEMBERS 


Institution: Georgia Institute of Technology 
Discussion Leader: R. L. Sweigert, Dean of Graduate School 


Outline of an In-Service Training Program for New Teachers ¢ 


1. Purposes of higher education at the 3. Orientation to institutional practices | 
Georgia Institute of Technology. and policies. 
2. Organization of higher education 4. The five essential elements for catty: : 
with particular reference to Geor- ing on education. 
gia Tech. 5. Standards and meeting standards. 


* Now Washington State University. 4 
+ This outline indicates plans for one-year seminar. Present seminar confined to om?) 
quarter, with emphasis on first ten items, espcially number 9. 
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5 6, Programs and curricula. 8. Scholarship. 
7. Facilities necessary for carrying on 9. The art of teaching. 
| effective education. 10. The art of rendering guidance. 


If time permits some of the following topics may be considered: 


) 
| 1. Admissions—registration. 4. Research in education. 
2. Institutional financial support. 5. Administration. 
3. The faculty and its work. 





W. Barlow | 

~ Spielman Q. EXAMPLE OF SEMINAR ON TEACHING FOR GRADUATE STUDENTS 
: i | Institution: Georgia Institute of Technology 

an Discussion Leader: R. L. Sweigert, Dean of Graduate School 

L. Masson | Outline of a Graduate Seminar in Teaching * 

1. The purpose of the seminar. 9. Competence in the field of instruc- 
-ARATION | 2. General considerations: tion—How to improve and how to 
L. Masson | A. Organization for higher educa- maintain. 

' tion. 10. Organization of material and class 

i B. Operational policies; promotion, mechanics for effective learning. 

attitude toward scholarly atmos- A. Course and assignment objectives. 
L. Masson phere, etc. B. Teaching aids. 

C. Objectives of an institution. C. Testing. 
E. G. Paré D. Financial support. D. Grading. 
3. The function of higher education. E. Preparation. 
_| 4. What is good teaching?—The nature F. The class period. 
E. G. Pare | of good teaching. G. The laboratory period. 
5. What we can do to prepare ourselves H. The effects of the environment. 
'. M. Urdal for doing a good job of teaching. 11. Evaluation of teaching and rating of 

6. The elements of good teaching. teachers. 

| 7. Motivation—Inspiration of students— 12. Special techniques—Teaching appli- 
.. B. Butler | Factors affecting motivation—How to cations. 

; improve motivation. 13. Practice—Report on classroom visita- 
Gnaedinge | 8. Guidance and direction for effective tion. 

. learning—Ability to explain—How to 14. Summary. 

improve. 
S t * Voluntary, no-credit, one-quarter seminar for graduate students. Participation noted 


on transcript. 


al practices | 
its for carry: | 
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R. OUTLINE OF YEAR-LONG SEMINAR FOR NEW 
ENGINEERING TEACHERS 


Institution: Pennsylvania State University 
Discussion Leader: Dr. Otis E. Lancaster, George Westinghouse Professor of Engj- | 


neering education 


AGENDA FOR NEW TEACHERS SEMINAR * 


S. SAMPLE PROGRAM OF ONE-SEMESTER 
“ENGINEERING EDUCATION SEMINAR” 


Institution: Purdue University 
Coordinator: William K. LeBold, Assistant to Dean of Engineering 


ENGINEERING EDUCATION SEMINAR 


. “Fifty Years of Engineering Education,” A. A. Potter; Dean Emeritus, School of 


Engineering. 


. Participation in “Engineering Faculty Roundup.” 
. “Elements in the Design of an Engineering Education,” G. A. Hawkins, Dean of F 


Engineering. 

Panel Discussion: “Duties and Responsibilities of Engineering Teachers,” Harry 
Solberg, Associate Dean of Engineering—Moderator. 

. “Whither Engineering?” Dean William Alexander; President, ASEE. 

. “College Learning and Teaching,” Dr. Paul Alexander, Professor of Education. 

. Panel Discussion: “Creativity and Engineering.” 

. “Preview Flickers,” Lloyd Miller, Head, Audio-Visual Film Library. 


ciate Professor of Psychology. 
. “Assessment of College Teaching,” Dr. Hermann H. Remmers, Professor of Edu 
cation and Psychology. 


. “Instructional Television at the University Level—Review of Recent Research, | 


Warren F. Seibert, T.V. Program Research Consultant. 
. “Functioning and Operations of the Committee on Standards,” Prof. C. W. 
Messersmith, Mechanical Engineering, and Prof. H. B. Knoll, English Department. 


. “Contemporary Problems of the. University,” Dr. Frederick L. Hovde, President 


of Purdue. 


* Voluntary, no-credit, one-year seminar. 


. “Examinations and Grading—Objective or Subjective?” Dr. N. H. Downie, Asso 


. Tests and Testing 11. Preparing the Course—Course Outline | 
. Class Control—Discipline 12. Prerequisite—Background 
. Learning Processes 13. Scheduling Work 
Motivation 14. Creativeness 
Conducting Classes so as to Stimulate 15. Gifted Students 
the Learning Processes 16. Counseling 
. Daily Preparation 17. Research on Instruction 
. Techniques of Presentation—Teach- 18. Evaluation of Performance 
ing Aids 19. Guest from Psychology Department 
. Communication 20. Guest from Counseling Department 
. Laboratory Instruction 21. Ethical Standards 
Student Evaluation 22. Assignment of Grades 
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T. SAMPLE PROGRAM OF CREDIT SEMINAR, 
“PROBLEMS IN ENGINEERING EDUCATION” 


Institution: University of California (Los Angeles) 
Course: Engineering 198-29c; “Problems in Engineering Education” (one credit) 
Coordinator: C. Martin Duke; Associate Dean of Engineering 


L. 


2. 


Preliminary Meeting. 

C. M. Duke, Associate Dean of Engineering. 
Theory of Knowledge. 

R. Yost, Chairman, Department of Philosophy. 


. Oral Communication of Technical Information. 


W. Lewis, Professor of Speech. 


. Engineering Education and Teaching. 


L. M. K. Boelter, Dean, Department of Engineering. 


. Observations of Engineering Teaching. 


G. Mount, Associate Professor of Psychology & Engineering. 


. Principles of Learning. 


I. Maltzman, Associate Professor, Department of Psychology. 


. Motivation of Students. 


H. Gilhousen, Chairman, Department of Psychology. 


. Business Meeting. 


C. M. Duke. 


. Soviet Teaching Methods. 


F. C. Lindvall, Professor, Division of Engineering, Cal. Tech. 


. Sample 15A Lecture (using special teaching projection and notetaking techniques). 


G. Tauxe, Lecturer, Department of Engineering. 


. Engineering Teaching. 


L. M. K. Boelter, Dean, Department of Engineering. 


. Cooperative vs. Competitive Learning. 


A. Roe, Associate in Engineering, Department of Engineering. 


. Principles of Teaching. 


I. Platton, Associate in Engineering, Department of Engineering. 


. Work of the Committee on the Development of Engineering Faculties of ASEE 


H. A. Foecke, Project Director, CDEF 


. Reinforcement Theory. 


W. Rodman, Associate in Engineering, Department of Engineering. 


. Backgrounds of Technicians. 


S. Ramsey, Member of Technical Staff, Ground Systems Div., Hughes Aircraft Co. 


. Trends in Teaching. 


G. Gwynne, Associate in Engineering, Department of Engineering. 


. Educational Aids. 


R. H. Kodani, Senior Student, College of Engineering. 











































Institution: The Ohio State University 
Course: “College Teaching” (one quarter, two credit) 
Instructor and Coordinator: Dr. Anthony Nemetz, Professor of Philosophy 


. Introduction—Purpose and Aims of the Course 
. “Graduate Study and Teaching”—A statement of current practices and_ policies 


. Discussion 


. Discussion 


13. 


14, 


15. 


16. 


17. 


18. 
19. 


20. 
. Discussion 
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U. OUTLINE OF COURSE ON “COLLEGE TEACHING” 


Group A 


affecting the training of college teachers. Robert Estrich 


“Specialized Training and Teaching”—A discussion of the need for increased spe. 


cialization and its effect on teacher training. William MacNevin 


. “General Education and Teaching’—An examination ef the need and goals of | 


general education in the preparation for teaching. James Fullington 


Group B 


“Professional Attitudes and Competency”—A discussion of the attitudes and accom} 


plishments which the professions expect with accompanying subject matte 
competency in the graduate. Gordon Carson 


“Tradition and Curricular Change”—A study of principles which have historically F 
guided curriculum building and an estimate of current curricular needs} 


Anthony Nemetz 


“Society and the Teacher”—A statement of current social expectations and respon} 


sibilities of the teacher. General Dargusch 


Group C 


“The Teacher’s Salary”—An analysis of current salary scales and the expectations 
for the immeditae future. Ralph Dewey 


“The Teacher and the College”—An examination and ordering of the diverse loyal 


ties and demands to which a teacher is subject. John Harold Wilson 


“The Teacher in the College Community”—A description of the teacher’s life) 
outside of the classroom and the means for self-development and community) 


progress. Frederic Heimberger 
Discussion 
Group D 


“Religion and Higher Education”—A discussion of the place and influence d 
religion and religious organizations in a state supported university. Milton 
McLean 

“The College and the Student”—The question of the extent of responsibility to th 
student on the part of the college. Panel: William Guthrie, William Tyznik 
Christine Conaway 


Vol. 50—No, 9 


Insti 
Cou 
Coo 
Sem 


9. “T 


10. “T 


: ll. a | 


| 12. “T 


13. sf | 


oe 





“The Teacher and the Student”—An outline of the psychological problems whic! 
teachers face in their relations with the student. Julius Hoffman 
Discussion 
Group E 


“Teaching and Learning”—A study of the relation of theories of learning on thy 
methods of college teaching. John Horrocks 


“Who Should go to College?”—A discussion of admission policies especially in stat} 


colleges and universities. Earl Anderson 
“Why Teach?”—The motivations and rewards. 






£15. “In 
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V. OUTLINE OF ANOTHER COURSE ON “COLLEGE TEACHING” 


Institution: Cornell University 

Course: College Teaching (one credit) 

Coordinator: Dr. G. W. Ebeling, Associate Professor of Educational Administration 
Semester: Spring, 1959 


Course Outline 


. “Organization and Administration of Higher Education.” 

J. L. Zwingle, Vice President, Cornell University. 
“The College Student.” 

John Summerskill, Vice President for Student Affairs. 
. “Learning in a College Situation.” 

Marvin D. Glock, Professor of Rural Education. 

. “The Art of Teaching.” 

F. H. Stutz, Dean, School of Education. 
“Organizing and Managing the Large College Class.” 

Stanley W. Warren, Professor of Farm Management. 
“Testing and Marking.” 

J. Stanley Ahmann, Professor of Rural Education. 
. “Communicating with Students.” 

C. C. Arnold, Professor and Chairman of Speech and Drama. 
“Discussion in the Classroom.” 

William Reeder, Associate Professor of Rural Sociology. 
“Placement in Higher Education.” 

Howard Andrus, Director, Educational Placement Bureau and Associate Pro- 

fessor of Rural Education. 


_ 


to 


[e~) 


ae 


on 


=> 


— 


go 


so 


H. H. Dukes, Professor and Head of Veterinary Physiology. 


ll. “Visual Aids.” 


Elmer Phillips, Professor of Extension Teaching and Information. 
12. “The Responsibility of Higher Education to the Modern World.” 
Theodore P. Wright, Vice President for Research. 
13, “The College Teacher’s Role in Counseling Students.” 
Dorothy V. N. Brooks, Dean of Women, and Frank Baldwin, Dean of Men. 
14. “Personnel Policies in Higher Education.” 
C. Steward Sheppard, Dean, Graduate School of Business and Public Adminis- 
tration. 


| 15. “Informal Discussion and Summary.” 
Dr. G. W. Ebeling, Associate Professor of Educational Administration. 
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W. EXAMPLES OF EDUCATION COURSES AVAILABLE 
TO ENGINEERING TEACHERS 


Stanford University 


Oregon State College 


Purdue University 


University of California (LA).. 


Ohio State University 


Cornell University 


University of Minnesota 


University of Michigan** 


Pennsylvania State University. . 


New York University 


*Introduction to American Higher Education 
Structure of American Higher Education 
Administration of American Higher Education 
Government of American Higher Education 
Curriculums in American Higher Education 


*The College Student 

*College and University Teaching 
* American Higher Education 
*Seminar in Teaching Procedures 
*College Teaching Studies 


*American College and University j 
Psychology of Learning and Teaching Applied 
College Work 


*Problems of Engineering Education 


*College Teaching 
Higher Education 


*College Teaching 


Higher Education in the United States 
Curriculum Trends in the American College 
Effective College Teaching 

Improvement of College Instruction 
Supervised Teaching Experience 


Current Problems in Higher Education 
The College Teacher I and II 
Higher Education in America 


Principles of College Teaching 

Higher Education in the United States 
Curriculums in Higher Education 
Elements of Administration 


Current Problems in Education for the Professid 


* Mentioned in the body of the report. 


** Location of a Center for the 


Study of Higher Education, 











